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JULIAN KULCZYCKI 
ON THE PARASPHENOID OF THE BRACHYTHORACI 


Abstract. — A description is given of the Brachythoraci parasphenoid as compared 
with the corresponding structure in Acanthaspidiians and some Crossopterygians (Po- 
rolepidae), and with the Acanthodian anterior-basal. 


INTRODUCTION 


The first description of the parasphenoid of the Arthrodires was made 
by E. S. Hills (1936) upon discovering in the endocramial floor of the Coc- 
costeus (= Buchanosteus) osseus the presence of a „thickened part com- 
posed of solid bone' with a somewhat complicated structure. 

A derma!l element, coating the very same region of endocranium of. 
Kujdanoviaspis buczacziensis but showing a much simpler structure, was 
described by E. A. Stensió (1942). 

In an addendum to his next paper on the cranium and cervical joint 
of the Dolichothoraci (Acanthaspida) (1945), Stensió is led to the conclu- 
sion that the dermal element, decribed by him and by Hills, comstitutes 
the parasphenoid. In the same paper Stensió writes that in certain Bra- 
chythoracid Arthrodires from Wildungen (Erromenosteus, Trematosteus, 
Brachyosteus) he had ascertained the presence of the parasphenoid, sha- 
ped as a powerful bone, extending, as it does in the Crossopterygians 
and most of the Palaeonisciformes, backwards to underneath the tran- 
sitional part between the orbito-temporal and the otic regions of the 
endocranium. E. A. Stensió believes that this element is provided with 
a paired processus ascendens. 

In their paper on the anterior superognathal of Gorgonichthys, D. H. 
Dunkle and P. A. Bungart (1946) published a drawing representing the 
parasphenoid of Dinichthys terrelli and Heintzichthys gouldii mentio- 
ning in the text that the superognathal elements are intimately associa- 
ted with a parasphenoid-like plate which is apparently to be homologised 
with the anterior-basal element of the Acanthodians. 

The most recent reference to this element, here under consideration, 
is to be found in a paper by E. Jarvik (1954). When speaking of his 
hypothesis conceming the development of parasphenoid in fishes, that 
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author expresses an opinion that in the Arthrodires the bone, as men- 
tioned above, represents a primitive type of structure, apparently without 
ascending processes. Basing his statement on an unpublished paper by 
Stensió he also alleges that the development of the parasphenoid in 
Arthrodires is characterised by disintegration and reduction. 

Kujdanoviaspis buczacziensis and Buchanosteus osseus are the only 
representatives of the Arnthrodires whose parasphenoids have been re- 
ported upon at any length. Since, as shown by Stensió, both, the latter 
of these forms, as well as Kujdanoviaspis, belong to the Arctolepida, mo 
detailed description of the parasphenoid of Brachythoraci is thus far 
available. | 

There ane three specimens of these bones in the fossil material depo- 
sited at the Muzeum Ziemi (Museum of the Earth) in Warszawa and 
collected by late Mrs. Z. Gorizdro-Kulczycka in the Upper Devonian oś 
Kielce. Two of them were discovered in association with other skull 
fragments belonging to Dinichthys cf. pustulosus, and to the represen- 
tative of a new genus of Brachythoraci, probably closely related to 
Pholidosteus. A description of these fragments will be given in a forth- 
coming paper. No fossil remains were found associated with the 
thimd specimen, and its generic and family appurtenance, cannot, 
therefore, be established. Newvertheless its close resemblance to the 
parasphenocid of Dinichthys terrelli and Heintzichthys gouldii as fi- 
gured in the drawing by Dunkle and Bungart, testifies to its refe- 
rability to the Brachythoraci. This specimen is in the most complete 
state of preservation of the three at the writer's disposal. Through treat- 
ment in acetic acid some of its very delicate structural details have 
been disclosed amd it is on this specimen that the writer has based his 
present description. of the parasphenoid of Brachythoraci. 

The writer's thanks are due to Professor D. W. Obrutschew of Moscow 
and to Dr. D. H. Denison of Chicago for the valuable hints received from 
them by way of correspondance while he was working on his description 
ot Devonian fishes from the Holy Cross Mts. He is also particularly in- 
debted to Professor W. Gross of the Berlin Humboldt University for 
making accessible to him the collection of fossill fishes at the university's 
palaeontological institute, and for the friendly advice extended to the 
writer during his brief visit at the laboratory operated under the ma- 
nagement of Prof. Gross. 


DESCRIPTION 
The parasphenoid of the Brachythoraci displays a rather complicated 
structure. Iwo parts may be differentiated im this bone, mamely the 
anterior (pa) in the form of a strong plate with a sub-cordate outline, 
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terminating in a sharp apex projected anteriorly, and the posterior (pp.) 
transversally elongated, thick around the midpoimt and thin around the 
edges. 

Transversally the anterior cordate part (pa.) is somewhat comcave on 
the ventral side, and convex dorsally. At the same time its lateral edges 
rather tum up in the dorsal direction, particularly so in its broad poste- 
rior region. Longitudinaily the anterior cordate part bends gradualiy 
dorsad as it approaches its anterior limit. On the ventral side, along the 
mid-line, a lomgitudimal crest (cr. m.) occurs in some forms (though ab- 
sent in the specimen incertae familiae, showing the best state of preser- 
vatiom), more or less sharply edged, with height increasing anteriorly. 
Its basal width increases in the same directjon. The crest is particularly 
distinct in the parasphenoid of Dinichthys cf. pustulosus where it reacnes 
to the anterior end of the element and terminates in a sharpened pro- 
cess. In this form the longitudinal crest, passes posteriorly into a rather 
small flat area (a. tub.) spotted by minute tubercles identical to those 
found on the external surface of the dermal bones of the skull. A longi- 
tudinal groove runms dorsally along the mid-line of the anterior comdate 
part of the parasphenoid (sm.). The free bone edge is grooved and ser- 
rated. 

The posterior part (pp.) is unfortunately im a state of incomplete pre- 
servation. The lacking details are the more delicate marginal parts, in 
the form of thin lateral lamellar processes (prl. v.), situated ventrally, 
whose outline has been figured by Dunkle and Bungart (1946) in their 
drawing of the parasphenoid of Dinichthys terrelli and Heinizichthys 
gouldii. On the base of the cited drawing it may be inferred, that these 
processes are very well developed in Dinichthys terrelli, while in Hein" 
tzichthys gouldii they are rather rudimentary. 

The posterior part of the parasphenoid of Brachythoraci transvensally 
somewhat concave, presents a perfectly smooth and even ventral surface, 
lacking any details. It is separated from the anterior cordate part by a di- 
stinct transverse groove (s. tr.) whose course across the element is traced 
at an angle with amteriorly pointed apex. Medially the groove is parti- 
tioned by a bone lamella pierced by a large foramen communicating with 
the left and right portions of the groove. This gives the semblance of 
a delicate bone-bridge spanning the central region of the groove (p.). 
The ventral side of the bridge passes with mo signs of demarcation to the 
ventral surface of the anterior cordate part, while from the posterior 
part it is separated by a narrow groove communicating at both ends with 
the transverse groove which transects the whole element. Close to the 
bone margin a minor groowe branches off on both sides into the trans- 
verse groove (pl. II, fig. 7) and traverses the lateral surface running an- 
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teriorly to the dorsal side of the anterior cordate part of the element, 
where it soon disappears. In the mid-part of the groove, on both sides 
of the median bridge, there are two symmetrically arranged, fairly 
large foramina (c. aci.) separated by a bone lamella (pl. I, tig. F; pl. IE 
fig. 6), vertically piercing the parasphenoid and communicating wiith a ba- 
sin-like depression situated centrally on the dorsal side of the element. 
A rather small ridge (er. fh.) is found between the two foramina of the 
depression, with its one end coalescing imperceptibly with the front wall 
of the depression, while the other end terminates as a fnee process on the 
back wall. From the foramina at the floor of the hypophysial depression 
fh.), two somewhat divergent furrows run across the front wall. The 
walls of the depression which, frontally, rather gently partition off the 
posterior part of the parasphenoid from the anterior cordate part, at the 
back drop down steeply toward the thin list of the posterior rim. On the 
sides they form sub-even, triangular processes (prl. d.), transected by 
a deep notch. From undemeath these, branch off lamellar lateral proces- 
ses of the dorsal side, as mentioned here above. 

The pnesent description has been based on the shape of the parasphe- 
moid in Brachythoraci incertae familiae and of the specimen referable to 
Dinichthys cf. pustulosus. As figured in the drawing by Dunkle and Bun- 
gart, it also agrees with the structure of the parasphenoid in Dinichthys 
terrelli and Hetntzichthys gouldii. 

Though the bad state of preservation is a hindrance in the way of ob- 
servations, yet it would seem that the parasphenoid belonging to a 
new representative of Brachythoraci is of a somewhat different structure. 
It shows a similar curve in the anterior part; ventrally it also is provided 
with a longitudinal crest though not so strongly developed as in Dinich- 
thys cf. pustolosus. Further, it probably lacked the transverse groove 
as well as the bridge and foramina piercing the element at mid-line. In 
its dorsal region there probably existed a single, blind, funnel-like pit 
poorly walled in. 


DISCUSSION 


In its shape the parasphenoid of the Brachythoraci differs consider- 
ably fnom the corresponding element in Kujdanoviaspis buczacziensis 
wihere it is a flat rhombiform plate, strewn with minute tubercles and 
pierced at mid-point by the hypophysial foramen. In this representative 
of the Arectolepida the element here considered is in mo way related to 
the internal carotids which penetrate the skull laterally from the para- 
sphenoid. 

The shape of the parasphenoid in Buchanosteus osseus is an interme- 
diate form between that in Kujdanoviaspis and in such representatives 
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of Brachythoraci as Dinichthys and Heintzichthys. It is also a rhombiform 
plate strewn with tubercles arranged along a somewhat radial pattern. 
On the other hand, instead of the single hypophysial foramem, two fora- 
mima will be here encountered ad mid-point, partitioned by a bome la- 
mella. Behind these foramina there is a transverse groove which, in the 
opinion of E. S. Hills, unites with the blind sac-like pits and communi- 
cates on each side with the canal which opens on the lateral bone margin. 
E. S$. Hills favours the supposition that these two foramina are the hypo- 
physial camals, in spite of his own assertion that he knows of no case in 
which hypophysis, either in embryonic or adult stages, was paired. That 
author also supposes that the lack of lamina in the kypophysial foramen 
in Kujdanoviaspis may have resulted from the bad state of preservation 
of the specimen (1946, p. 218: ,,...although in a poorly preserved specimen 
it is quite possible that the duplicate nature of this canal would not be 
observable''. 

This interpretation may be doubted mot only owing to the unpaired 
nature of the hypophysis but also the structure of the parasphenoid in 
Dinichthys and Heintzichthys. As may be inferred from the preceding 
description, the paired foramen is in these forms situated within the 
transverse groove, which testifies to the mutual association of these two 
structures. Further, in between the groove foramina a bone-bridge is 
encountered, which must have served as protection of some connecting 
structure. It seems rather improbable for the glandular ducts to have 
developed a network of this kind. It might rather be inferred that inter- 
nal carotids, connected by anastomosy running underneath the bridge, 
passed through the pained foramen. As mentioned by Hills and as is to 
be seen from his dnawings, the parasphenoid in Buchanosteus osseus has 
been damaged in the region of the „blind sac-like pits' and canals leading 
to the transverse groove. It would appear that this might have led to 
want of exactitude in nreconstruction and that the „blind sac-like pits* 
may be parts of canals opening on the lateral margim of the parasphenoid. 
Yet on the other hand, the absence of any grooves or canals whatever, 
leading to: the hypophysial foramen in the Kujdanoviaspis buczacziensis 
bars all other interpretations and suggests incomrectness in Hills" sup- 
position that the bad state of preservation may be responsible for the ab- 
sence of the bone lamella. 

It is the probable absence of paired foramina, as well as that of the 
transverse groove on the parasphenoid of the representative of the new 
genus of Brachythoraci that prohibits full certainty in confirming. the 
 sorrectness of imterpretatioh in the case of these foramina. More con- 
siamcy is to be expected in vessels of such significance, though in the 
case of rays, for instance, they vary their behaviour, entering into the 
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skull cavity either independently by means of paired foramina, or again 
by means of a single one. 

As above cited, the form here considered probably approaches genus 
Pholidosteus, which, with respect to some of its characters, is more pri- 
mitive than the Coccosteus and represeńts an independent line of evolution 
ot the Brachythoraci. There is a chance, therefore, that a somewhat dif- 
ferent course was taken by its internal carotids which penetrated the 
skull laterally im relation to the parasphenoid, as in the case of Kujda- 
noviaspis buczacziensis, while the transverse anastomosy, if it did exist, 
might have run very superficially, either on the ventral or on the dorsal 
side, without leaving signs of its course on the parasphenoid. 

In conformity with the above, the parasphenoid in Buchanosteus 
osseus and in Brachythoraci would not be provided with the hypophysial 
foramen present in Kujdanoviaspis buczacziensis. Since the presence ol 
the hypophysial foramen is a primary character, while its absence a se- 
condary one, we must recognise when accepting the above interpretation. 
that the parasphenoid in Kujdanoviaspis buczacziensis represents a more 
primitive stage than that encountered in Buchanosteus osseus and the 
Brachythoraci. 

Similarity in structure of the parasphenoid, referable to Buchanosteus 
and that of Brachythoraci, is one more proof testifying to the close re- 
lationship between the latter forms and Arctolepida. 

As mentioned above, the presence of the hypophysial foramen on the 
parasphenoid of Kujdanoviaspis buczacziensis implies small probability 
to the suggestion that simplicity of structure in this element is referable 
to secondary simplification. In this connection it is to be inferred that 
the evolution of the parasphenoid within both, Arctolepida and Brachy- 
thoraci, had taken place independently from that within other stocks of 
fishes. The resulting characteristic shape of the bone persisted in Brachy- 
thoraci.to the end of their existence. Inasmuch as the relationship be- 
tween other representatives of the Arthrodires with those under conside- 
ration, has not been adequately clarified and taking into account that no 
decisive evidence has been supplied showing some stage of - reduction 
of the parasphenoid in Arthrodires (it must be added that not long ago 
thie Arctolepida and Brachythoraci were regarded as lacking this skeletal 
element) — suggestions conceming the disintegration and reduction of 
the parasphenoid in the Arthrodires does not seem justifiable in the 
light of data now available. 

The external appearance of the parasphenoid of Brachythoraci re- 
sembles that element in Porolepidae as described and figured by Gross 
(1936) and Jarvik (1954). Im these fishes the parasphenoid is also relati- 
vely short and broad, with a distinet amterior part separated from the 
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posterior one by what Jarvik (1954) has called prespiracular groove. In 
Glyptolepis there is a hypophysial foramen in the mid-line of this groove. 
At first sight these morphological details may appear identical with the 
transverse groove and the paired foramen associated with it, as describ- 
ed above. Yet, in Porolepidae, the prespiracular groove lies superficialiy 
only covered with a mucous lining of the oral cavity. This is testified 
by the presence of ornamentation. Contrarywise, the ornamentation of the 
parasphenoid of Brachythoraci, persisting in Dinichthys cf. pustulosus, 
occurs in the anterior cordate part only, while it is lacking in the groove. 
This condition and the presence of the „bone-bridge', whose only pur- 
pose could have been the protection of underlying structures, both testify 
that the groove must have been associated with certain anatomic struc- 
tures by the present writer believed to have been the internal crotids. 
It would thus seem that the prespiracular groove and foramen on the 
parasphenoid of Porolepidae cannot be homologised with the groove and 
foramina on the parasphenoid of Brachythoraci. 

By its external appearance the parasphenoid of Brachythoraci also 
resembles the anterior - basal element of the Acanthodians, deseribed by 
Watson (1937), this being stressed by Dunkle and Bungart (1946). Still — 
in opposition to the parasphenoid of Brachythoraci, which is a typica! 
dermal bome as testified by its histological structure and also by the 
presence of ornamentation persisting on the parasphenoid of Dinichthys 
ci. pustulosus — the anterior-basal element in the Acanthodians shows 
perichondrial ossification only. Neither foramina nor grooves for the 
imtermal carotids are to be found om the ventral side of the anterior- 
basale of the Acanthodians. The foramen of the hypophysial canal is 
situated in the centre of this element. Furthermore, the anterior-basal 
element differs from the parasphenoid of Brachythoraci by a number of 
other, less significant characters. 

The lack in the available specimen of Brachythoraci of that part of 
endocranium adjacent to the parasphenoid, makes impossible a close 
analysis of this dermal element in its relatiom to the endocranium, or of 
the relation of its lateral processes to similar structures on the anterior 
basal of the Acanthodians and the ascending processes of the Crossopte- 
rygians and Actinopterygiams. 

Paleozoological Laboratory 


of the Polish Academy of Sciences 
Warszawa, November 1955. 
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JULIAN KULCZYCKI 


O PARASFENOIDZIE RYB BRACHYTHORACI 


Streszczenie 


Notatka zawiera opis parasphenoideum Brachythoraci z górmego dewonu Kielc 
oraz porównanie z odpowiednim elementem u Acamfthaspida i niektórych Crosso- 
pterygii (Porolepidae), jak również z antero-basale Acanthodii. 


OBJAŚNIENIA DO ILUSTRACJI 


PERL 


A antero-bazalny element Acanthodii (wg Watsona), B parasfenoid Buchano- 
steus osseus (wg Hillsa), € parasfenoid Dinichthys terrelli (wg Dunkle'a i Bungarta), 
D 'parastenoid Heintzichthys gouldii (wg Dunkleta ii Bunganta), E parasfenoid 
Glyptolepis, F podłużny przekrój przez parasfenoid Brachythoraci, G parasfenoid 
Dinichthys cf. pustulosus, H parasfenoid Brachythoraci incertae jamiliae, A, B, 
E, G powierzchnia brzuszna. C, D, H powierzchnia grzbietowa. 

a. tub. pole pokryte guzkami, bs. ślepe workowate zagłębienie, ca. kanał dla 
amasitomozy tętniczej, c. aci. kanał dla arteria camotis interna, c. hyp. kanał przy- 
sądkowaty. cr. fh. grzebień zagłębieniia przysadkowego, cr. m. grzebień środkowy, 
fh. zagłębienie przysadkiowie, gr. psp. rowek prespirakularny, p. mostek kostny, p. a. 
przednia sercowata część, pp tylna część parastenoidu, prl. d. grzbietowy wyrostek 
boczny, prl.v, brzuszny wyrositek boczny, sc. mały rowek z tyłu kostnego mostka, 
sm. rowek środkowy, s.tr. rowek poprzeczny, t. guzek. 
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Fig. 1-2. Parasienoid Brachythoraci n. gen.; 1-strona grzbietowa, 2 - strona 
rzuszna; X 1,5. 

Fig. 3. Pawastenoid Dinichthys ef. pustulosus, strona brzuszna; wielk. nal. 

Fig. 4-7. Parasfenoid Brachythoraci incertae familiae; 4-strona fibrzuszna, 
)-strona grzbiietowa, 7- stroma boczna, X 15; 6-środkowa część poprzecznego 
owika w rzucie ukośnym, ukazującym otwór pod kostnym mostkiem dla anasto- 
mozy tętniczej; X 3. 


FOJIMAH KYNBYHLIKA 


O IIAPACOEHOHĄE PbIB BRACHYTHORACI 
PearoMe 


TiIpenjiaraeMad CTaTba CONTEPIKAT OlMcaHHe rapacheHouna 'pbló Brachythoraci M3 
BEDXHETO 1EBOHa KeJlbi M €To CpaBHeHHe C€ COOTBETCTBYKOINAM BJIEMEHTOM IpeĄcTa- 
3Hrejjień Acanthaspida M HekKOTOpbix Crossopterygii (Porolepidae), a Takike c aATepo- 
5a3aJIbHBIM BJIeMEHTOM Acamthodii. 
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A 


PRODORESE prlu RZA TA 


4 anterior-basal element of the Acanthodians (after Watson). B parasphenoid ot 
Buchanosteus osseus (after Hills), C parasphenoid of Dinichthys terrelli (after 
Dunkle 8: Bungart), D parasphenoid of Heintzichthys gouldii (after Dunkle % Bun- 
gart), E parasphenoid of Glyptolepis, F longitudinal section of the parasphenoid of 
Brachythoraci, G parasphenoid of Dinichthys ci. pustulosus, H parasphenoid of the 
Brachythoraci incertae familiae, A, B, £, G ventral aspect, C, D, H domsal aspect. 

a. tub. tuberculated area, bs. blind sac-like pit, ca. canal for the arterial ana- 
stomosis, c. aci canal for the arteria carotis interna, c. hyp. hypophysial canal, 
cr. fh. crest of the hypophysial depression, cr. m. median crest, fh. hypophysial 
depressiom, gr. psp. prespiracular groove, p. bone-bridge, pa. anterior cordate part, 
pp. postemior part of the parasphenoid, prl. d. dorsal lateral process, prl. v. ventral 
ląteral process, sc. small groove behind the bone-bridge, sm. median groove, 
s. tr. transverse groove, t. tubercle. 
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Fig. 1-2. 


Fig. 3. 


Fig. 4-0. 
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Parasphenoid of Brachythoraci n. gen.; l-dorsal, 2-ventral aspects; X 1,5. 
Parasphenoid of Dinichthys cf. pustulosus; veniral aspect; nat. size. 

Parasphenoid of Brachythoraci incertae familiae; 4-ventral aspect, 5-dor- 
sal aspect, 7 - lateral aspect, X 1,5; 6- mid-part of the transverse groove 
in oblique projection showing the anastomotic foramen under ths bone- 


bridge, X 3. 
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RPDBICTBIHA IIOFKAPBICKA u AJAM VYPBAHS9KR 


SBOJIIOUNAA LAGENA SULCATIFORMIS N. SP. M3 BEPXHETO 
MEJIA IOJIBLIIA 


Coqepxanie. — Iipenraraemaa paóoTa TpeĄ4cTaBIAeT aHaAJIH3 UBMCHdHBOCTH NOlYy- 

ianunu Lagena sulcatijormis n. sp. (Foraminifera) pa3Horo reoJrorudeckono Bo3pacTa 

u BAJJAeTCA NEJIbIO NOKAJ3ATb HBMEHCHHA, KAKHE IHPOHCXOJKJIH B XONE SBOJIIOHHH 3TOTO 
BHqa B Ipeqejlax MaacTpHXTCKOTO HK qNaTckono Apyca cpenHeń IIorbmu. 


BCTYIUWIEHHE 


Ipoóbi NIA mecjeqoBaHnii ÓbIII CO6ÓpaHbI B Kasumepxxe Haą Bucnoji 
M B OKPECTHBIX MECTHOCTAX: M9HHMepzk, Jlrorjmmd, HacujryB, BoxoT- 
Hnia, lypa IlyjaBcka. Mecra cóopa mpo6 cooTBeTCTByłoT npenmMylqieCT- 
BeHHO eCTEeCTBeHHBIM OÓHazKeHMAM Ha Oeperax HFOJIMHBI BUCJIBI. CJIOK, 13 
KOTOPBIX OBIIM B3ATBI IIDOÓOBI, TEOJIOTMIECKM TOHHO JHATHUPOBAHBI TJIABHbIM 
oópa3om OJrarorapa paóoTam no crpaTurpaQpum, BbINOJIHeHHBIM B. Ilozżka- 
PBICKMM Ha OCHOBAHMu MaKpocpayHbli (1938), u K. Ilozxapbickoji — Ha oc- 
HOBaHUM MMUKpocpayHbi (1954). Kpome Toro pia uccjieroBaHnii AOOaBJIeH 
MaTepuaJI, HOJTYHAeHHBIA u3 ÓypeHuii B BopbliuieBe OJIM3 CoxadueBa, TĄe Ha 
rnyóumie 198-210 m BcrpeueHo BepxHne CJIOM KNaTCKOTo apyca (coqep- 
skalne Crania tuberculata)", BOcnoJrHad TaKuM OÓpa30M MMEFOLNMICA IIPO- 
tphJIBb, OXBATBIBArOLNiUii OoJlee npeBHMue TeOJIOTAHeCKAE TOPA3OHTBI. 

B COBOKYNHOCTM MCCJIEĄOBAHO IPOÓbI UETBIPEX cTparurpacpuiecku 
DIIpe4eJIeHHbIX TOPDU3OHTOB BEepXHETO MEJIA, OTHOCAIIMXCA K MAacTpuXT- 
CKOMy M NATCKOMY ApycaM. OT IIpOÓBI, KazEJĘaH BECOM KT B 10, B3ATBI M3 
MEepTeJIMcTBIX IpOCJIOeB, HAXOĄAIHMXCA B PACCMATPHBAEMBIX KOMNIIJIeKCAX 
nopoą4. O6e IIpoóBI m3 AaTckoro apyca B3ATBI M3 OypeHnad B IlyJlaBckoi 
Type (HmzkHne CJIon qaTckoro apyca) u B BopbrnieBe (BepxHMe CJIOM NAaT- 
EKOrTo apyca). IOpUBOHTBI, M3 KOTOPBIX B3ATBI HPOÓBI, pa34ĄEJEHBI CJIOAMMA 
DTJIOZKeHNi CJIENYIOLIEJH MOLĘHOCTM: TODM3ZOHTBI I u 1l OTĄEJIEHBI CJIOeM 
bKoJro 90 M, II m III orąeraer coli okojro 30 Mm, a III m IV — 100 s. 

B oTrpe3ke or KaznmMepzka qo IlyjaB qomHa BMCJbI Ipope3bBIBAeT 
KkpańHe ceBepHyro 'UacTb Cpe4He-NOJIbCKOTO IiuIaTo, oópazya paspe3, A0- 
ZWAaBJIAIOLIKA HA CBOMX CKJIOHAX €CTECTBEHHble OOHazeHMA. DOTA UACTB 


1 Ilo ©. Bpoqeny (ycTHoe cooórmreHne) C. tuberculata IUpoxoR4T Ro nmajeoneHa 
t CJIEJJOBATEJIbHO CJIOM 3THU MOŁHO CHHUTATb yHie KAK NajleolieH. PelieHne BOHpoca 
TpoóyeT OĄHaKO TONOJIHHTEJIBHbIX HCCJIEĄOBAHHA. 


(ic a Palaeontologica Polonica — vol. 1/2 8 


114 KPbICTbBIHA TIOŻXAPbBICKA u AĄAM VPEBAH3>K 


HIATO COZ3ĄAHA MOHOKJIUHAJIBHO BAJIETAIOLNMMM OTJIOZKEHMAMK, HNAJNAFIOLNIMMIA 
IO HanpaBJIeHuro K CeBepy IIOJĄ YIJIOM HeCKOJIBKMX TPAJNYCOB. TakuM 06- 
pa30M, E HanpaBJieHun € Iora K CeBepy, BCTPEHAIOTCA BBIXOJĘBI BCE 6o.ree 
MOJIORBIX MEJIOBBIX OTJIOKEHAŃ, CPENA KOTOPBIX Han6oJlee MOJIOĄĘBIMA 
ABJIAIOTCA OTJIOZKCHMA J|ATCKOTO Apyca (MecTHoe Ha3BaHne „CHBAK '). 


ObGHazxeand HanOoJjee ADeBHMX M3 KMEPINAXCA 3Ą4AECH MEJIOOBBIX OTJIO- 
>KEHHi HAXOJATCA B IOTO-3ANAJHBIX OKPECTHOCTAX KazuMepxka. OTO MAT- 
KME, GEJBIE, IIAUKAIOINNEe MepreJim cpeiHe-MaacTpuXTCKOTO BO3pacTa. OHM 
OÓHA2>KCHBI B OKDECTHOCTAX M9HNHMEepxka u JIronquMuM. B HeCcKOJIbKAX KMJIO- 
MeTpax HaJiee K CeBepy BBICTYIIAIOT IIOPOĄBI BEepXHero MaacTpnxTa, ÓoJree 
MOJIOĄbIe, ueM MepreJrm M9H1nMepzka, a uMeHHo cepud Ka3UMEDPCKOM „,,OII0- 
Ku”. BTO TBephaa, 1Iopucraa nopoqa, ycTofiduBaA Ha BbIBETpUBAHMe, ÓJla- 
ronapa KpeMHe3eMUCTOŃ NHeMEHTAHMM. Cpequ HMX BCTPEHAIOTCA TOHKME 
HpoCJIOM MEpreJIMCTBIX IIOPOĄ. 


Jlajiee k ceBepy (4 KM OT Ka3uMepxxa) HIpoXOĄKT TpaHMIia Me2KTy I0- 
połaMu MaacTpuXTCKOTO M ĄAATCKOTO Apyca. IIOpoĄ4bI OCHOBAHMA J|ATCKOTO 
gapyca IpeĄcTaBJIeHbl TBepĄĘBIMU MBBECTHAKAMM M KPpeMHe3EeMUCTO-U3BECT- 
KOBBIMM IOpPOXaMM (T. Ha3. TEe3bI). BbIcTyraroT OHM BIJIOTbE 10 CeBepHOń 
OKPaMHbI CPEĄXHE-HOJIECKOTO IIJIATO, TĄ MCHEBAFOT IIOĄ HETBEePTMAHHBIMA 
OTJIOZKEHMAMNU. Ilpu OypeHuun B Type IlyjraBckoń cpenii CBUTBI HUKXHAX 
CJIOEB )AaTCKOTO Apyca, IIO MECTHOMYy „CHBAKA , BCTPEUEHO 5-TU METpOBBIH 
CJIOŃ MATKMX Meprejreji, UCIOJIBBOBAHHBIX NJIA MMUKPONAJEOHTOJOTMAECKAX 
uCcCJIeqoBaHnii. HaKoHenq npoóa u3 OypoBoli CKBAXKMHBI B BOpPBINIeBe IHpEĄ- 
CTaBJIaeT CcOOOji U3BECTKOBBIE IJIAYKOHMTOBBIE IIECKM. 


BepXHeMeJlOBble IOPOĄBI IIOJIBINM COCTABJIAIOT IOJIHbBIIA CEeJHAMEHTA- 
LMOHHBIŃ NUKJI, HaUMHaA € TPAHCTPERUPYKINAX OTJIOZKEHMA AJIBÓA H IE- 
HOMaHa, KOHHAA OCAJJKAMU MaaCTPHXTCKOTO M J|ATCKOTO APYCOB. 


CBuTa „ONoKM” M ,,CMuBaKa” (MaacTpuxTckni u HaTcKkuii apycbl), B 06- 
HazxeHNAx MezkTNy KasmMepxeM n IlyJlaBaM, ABJIAIOTCA OCAĄKAMU perpec-- 
CUBHOTO MOpA. OHM COOTBETCTBYIOT OJĘHOMY IOCJIEĄOBATEJIBHOMY CEJHMMEH- 
TaNMOHHOMy IMKJry. B cOCTaBe IIopoĄ O0Ó0ux: TUX cepui HPUHUMAIOT yUa- 
CTMe Bce Te KE COCTABHBIE HACTM, HO B pa3JIMUHBIX HPOHOpIiMadX. Boobrie 
MO2KHO YCTAHOBUTb, AUTO CPEXM IHOPOĄ CEpHM ,,OIIOKM IHPOABJIAETCA MEHB- 
liee KOJIMAECTBO OGJIOMOHUHOTO MaTepMaJia IO CpaBHeHMIO C KAPÓOHATAMM 
KAJIBNMA, A CPEĄM IIOPOĄ „cHBaKka' — HaoGopor. 

IIOPoĄ4BI x+arekoro apyca okpecTHocTeji BopblueBa, oópa3oBaHHbie M3- 
BECTKOBBIMM TJIAYKOHMTOBbBIMM IIeCKAMK, IIPEĄCTABJIAIOT COGOŃ JIMTOPAJIB- 
Hble OCATKM, COJĘEPZKALIME OTHOCHTEJILGHO ÓOJIBIIOe KOJIAHECTBO OÓJIOMOA- 
HOTO KBapna. Bca cepua MaacTphxTa M HTATCKOTO ADYCOB COOTBETCTBYET 
NOJIHOCTBIO YCJIOBUAM HerpepbiBHOŃ CeHUMEHTANKK M JIMLIEHA CTPATMTPA- 
QMUeckMX IMpOOEJIOB. 
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OT NOPOĄBI ABJIAIOTCA OCAJĄKAMM OJNHOTO MOpcKoro GaccejiHa, rocre- 
IIeHHO MEJIEFIOLIETO, HaUMHaA OT MAKCHMAJIEHOŃ TJIYÓMHBI OKOJIO 1000 M. 
XRapakTep OTJIOZKEHMIA IIOCTEIIEHHO MEHAETCA, HAUMHAA C MEJKONEJNUTO- 
BOTO J]O0 OCAJIKOB, COJHEpPZKALNAX BCE ÓOJIBIIIe IpUMEecH TeppuTeHOBOTO MI- 
HepaJIbHOro MaTepnaJla. OTKpbiroe Mope rpeBpalraeTca B npuOpezxHoe: 
c rJzyOwHoń, He npeBbliuiarolieji BepoaTHo 100 M. 


OIIKCAHKE 
Lagena sulcatiformis n. sp. 


ForoTrani (bir. 6a, bopMa „a”). 

Ilaparanbi (cbr. 6 b-8). 

Stratum typicum. — BepxHuńi MaacrpnxT (HMAHAH MeprelMcTbIi CJIoK). 
Locus typicus. — KaauMepx Haq BHcJIoń, TopoĄckaa KaMEHOJOMHA. 


JfuavHO3. — PakOBuHa KanJieoópa3HaA, OT IIOHTM IiapooópazHońi q0 60- 
Jiee MJIM MeHee YNIMHeHHOŃ. AliepTrypa KpyTJIad, eĄMHMYUHAA Ha KOHHE 
ZAJIMHHOi IIEJIKM, BOZBBILIAKOIĄCŃCA Ha BEDXHEeM KOHIe PpAKOBUHBI, IIepeX0-- 
IIA IIOCTEIIEHHO, 6€3 OTHUETJIABOTO pAZTPARMUEHMA B OCTAJIBHYKO HACTE pa- 
KOBMHBI. CKYyJIbIITYpa COCTOMT M3 IIpAMOJIMHEŃHHBIX, IHIPOĄOJBHBIX peOpbl-- 
IieK, NOXOJAINIX NO OCHOBaHMA LIEIKU. HuUZKXHAA HACTE PAKOBUHBI 3a- 
KOHHeHa KOPOTKUM, TYIHBIM HOCHKOM. MyKpoH OTCYTCTBYeT. 


MaTepuan. — Okojro 2000 oópazqoB m3 MaacTpMXTCKOTO M XATCKOTO 
apyca, pa3Hoji COXpaHHOCTM. JIJIA CTATUCTMHECKOTO AHAJIMBA MCIIOJIBBOBA-- 
Ho 916 oópa310B cpaBHuTEJILHO XOpoLIei COXPpAHHOCTU. 


Mopg$onocua. — WopMa OĄHOKAaMEpHad C M3BECTKOBOŃ, CTEKJIOBUNHOŃ 
paKOBUHOŃ. CTeHKu paKOBUHbI OU€Hb TOHKMEe. ©OpMa pPAaKOBMHBI KAHJIe- 
oOpa3HaA, U3MEHHMBAA — OT IIOUTU IiapooópazHoji (dbopMma a”) xr0 ÓoJree- 
MJIM MeHee yNJIMHeHHOJi (bopma ,„b”). BepxHaad HUaCTb paKOBHHbI BBITAHY- 
Ta B BUIE TOHKOJ LIIeJIKM, Ha KOHIIE KOTOPOŃ, Ha He3HAHMTEJIBHOM pPACIIU- 
peHuM, HaXONUTCA KPYTJIAA ariepTypa. Juka uieńku ObIBaeT BJĘBOE OOJIB- 
Hie 4eM BBICOTAa paKOBUHbI. BooÓlne xe uiejika COXPpAHAETCA TOJIBKO B UC- 
KJIIOUMTEJIBHBIX CJIYHAAX, IIOĘBEPTAACH, BCJIEĄCTBME CBOEJi XPYIKOCTM, OT- 
JIaMBIBAHMIO. HMZKHAA HACTE PAKOBUHBI OKPYTJIEHHAA M OKAHUMUBAETCA Ma- 
JeHbKUM, TYINbIM HOCHKOM. IIOBepXHOCTb IIOKPBITA IPONOJIbBHBIMU peó- 
pBILIKAMM, IIDOTATMBAIOINMMACA OT HMZKHETO IOJIIOCA PAKOBMHBI HO OCHO- 
BaHMA LIKU; Y YMJIMHEHHBIX (OODM OHM 3AXOJ|AT Ha Iieliky. Y cbopM u3 
BepXHeTO MaacTpuXTAa OÓbIKHOBeHHO 12 peOpbiiiek; M3 HM30B JaTCKOTO 
apyca — 10. Peópbiinku npe4CTaBJIeHbBI B BMĄE IOJIOC, GoJlee IIAPOKAX 
y OCHOBAHMA PAKOBUHBI, HO CYZKMBAIOINMXCA M OCTPO 3AKAHUMBAIOINMXCA 
Ha Bepxy. IIpoMeżkyTKu Mery peÓpbILuiKaMU B CpeĄHeM BTpoe ÓOJIBbIIIe, 
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HEM IIOBEpXHOCTŁ paKOBHHBI, 3AHATaA peOpbinkamu. Ha HUZKHEM IOJIFOCE 
IepBOHAHAJIBHO IOABJIAETCA MEHBLIEE KOJIMAECTBO peópbiuiek, KOTOpblie 
3aTeM pa3BETBJIAIOTCA NUXOTOMUUECKM (chmr. 1). MiHorxa peOpbIniko pa3- 
BETBJIAE€TCA Ha OOJIbIIIee UMCJIO peÓpBILieK, MUHOTJ|A Xe He pa3BETBJAETCA. 

JinuHa pakoBuH (Óe3 ureliku) KoJiebjleTca B npezejax or 0,64 mo 
0,10 MM, a Iiampuia — or 0,34 q0 0,08 MM. 

CucTemaTuueckaa NOo3WUUA. — DTOT BUĄ, B BbICIIe/4 CTereHM M3MEHAH- 
BbIń, IpMHANJIEZKMT K Tpynne Lagena sulcata (Walter 6 Jacob, 1798). Mc- 
cniemyeMbie (OOPMBI OTJIMAAIOTCA ONĄHAKO OT STOTO BUTA OKOHUAHMEM HM2K- 

Hefi uacTu paKOBUHbI. KpoMe Toro peOópbiiku Lagena 

sulcata uMeIroT BMĄ OKPYTJIEHHBIX BAJIAKOB, B TO BPEMA 

KaK y Lagena sulcatiformis n. sp. cHaOzKeHBI OCTPOM 

TpAHbro. IIOĄOÓHbie OTJIMAMA IPOABJAFOTCA BO MHOTMX 

RPYTKX ÓJM3KAX BMĄAX, OTJIMYAKINAXCA XAPpAaKTEePOM 

| , CKYJIBIITYPBI, PACIIOJIOZKEHMEM peOpbiniekK, MX OTHOLIE- 

ed HMeM K IieiKe «m MYKpOHy, CTPOEHMEM LIIeŃKA M TOMY 

©ur. 1. — WopMa HOĄOOHBIMM IpUZHaKaMM. XOTA STM (OOPMBI HEJIb3A CHK- 
peópblniek y HHIK- rąTE TOZKĄECTBEHHBIMH € ONMCAHHOFO HAMM, OĄHAKO OHM 


Hero OJIoca pa- 
KOBHHBI (CXEMA). ABJIAIOTCAH BECbMA ÓJIM3KO CPMJIOTEHETMUECKA CBA3AH- 


HBIMA BMURAMM. IIOSTOMy MOZKHO OBIIO OBI, KO HanreMy MHeHMIO, TOBOPUTB 
„rpyrmne” Lagena sulcata, BMecTo BechMa INMPOKO IOHMMAEMOTO BUHA 
Lagena sulcata s. 1. 


Jfo cnx IOop © BUĄOM Lagena sulcata OToxNIecTBJIAJUCH HOUTM BCAKME 
OĄHOKAMEepPHBIE, peOpiucTbie cPopaMMHMCPEPbL, OHMKCHIBAA MHOTOUMCJIEHHBIE 
pa3HOBMNHOCTH. OJHHaKO TaKoro poła npueM CJIeHOBAJIO ÓBI CHMTATb He- 
OGOCHOBAHHBIM, MÓ0 Hp CTOJIb IIMPOKAM NOHUMAHMM BUNA Lagena sulcata 
OXBATBIBEACT OH, IIO HEKOTOPBIM AaBTOPAM, TaK CPOpPMBI € HENPEPBIBHBIMA 
peOpBINIKaMM, IPOTATUBAIOIIMMACA BĄOJIB Bceji paKOBMUHBI, PABHO KAK 
M QQOpMBI c peÓpbinikamMm, OOpBIBAIoliuMACcA Ha HeKoTOopoji, OMpe4EJEH- 
HOM BBICOTE, JIM ZX — © IpepBIBACTBIMM peÓpBIIIKAMM, 3AKAHUMBAFOLIU- 
MMCA y OCHOBAHMA IIeiKM, TAK M HPOĄOJZKAIOINAMUCA Ha LIeEJKE CIIAPAJIB- 
EO MJIM HpAMOJMHEŃHO, (QOPMBI BAKOHUCHHBIE MYKDOHOM, MJIM JIMIIEHHBIE 
NOCJIETHEIO. OTHOCMIIKCb CIOHA paBHbIM OÓpa3om cbopMbi oÓycropoHie 
cuMMETpnieckie, KAK u OOJIAĄAPINME paXMAJIEHOH CUMMETpnefi, BKJIIOHAA 
TaKUM OOpa3oM K BuNy Lagena sulcata He TOJIbKO NpyTME BKĄBI, HO Ja- 
»ie IpeqcTaBureJirei CcOBepiieHHo Hpyroro pona (Entosolenia). 

IIpu COBpeMeHHOM NOJIOZKEHMM CHCTEMATKKM PORA Lagena KAZKETCA HE- 
OGOCHOBAHHBIM NOJNNEPIZXMBATB CTOJIB IHMPOKO NOHMMAEMBIŃ BMĄ. BoJee 
LpABKJIBHBIM CJIEMYET HPH3HATb 3AKJIIOHCHME, HUTO B HAaHHOM CJrydae MME- 
€TCA Tpyrnra BUNOB, HAXOĄAINMXCA B BeCEMA ÓJM3KOM POĄCTBE, M3 KOTO- 
PPIX TOJIBKO ONMH 3ACJIYZKUBAET Ha Ha3BaHMe Lagena sulcata (Walter $z 
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„Jacob). IIpoune >Ke, BHe BCAKOTO COMHEHMA, ABJIAIOTCA OCOÓBIMA BUNAMN 
MJIM JHA2KE NOJIZKHBI ÓbBITbB MCKJIIOUCHBI U3 TPYNNBI sulcata. 


CyYĄA IO ONMCAHKIO M PUCYHKAM PA3HBIX ABTODOB, Hala dOopMa BOBCe 
He TOZKĄECTBeHHa C L. Sulcata, paBHo KaK C HUKAKUM J|IPYTUM BMJIOM 
B IpeneJrax Toi TPyHNbI. OHa OTJIMHAETCA KAK M OT COBPEeMEHHBbIX OÓpa3- 
NOB, OIMCAaHHbIX Bperyu MO MaTepMaJiaM, N40ObITbiM „,UeJleHr:KepoM 
(H. B. Brady, 1884), paBHo kak Marecou (H. W. Matthes, 1939). Xora 
MHOTO BMNOB, OHMCAHHBIX STUMM ABTOPAMM, OJIM3KM HalieMy, TeM He Me- 
Hee OTOZXĄIECTBJIEHME MX HeBO3MOJKHO. Bperqu (H. B. Brady, 1884) ToJIko- 
BAJI 3STOT BMĄ HPe3BBIUAŃHO LIMPOKO, OÓBENUHAA CPOOPMBI OTHOCALIMECA, IIO 
KpaiHeńi Mepe, K ĄBYM pa3HBIM BMUNAM. Ilosromy KazkeTca HanOoJree 1pa- 
BMJIBHBIM BBIĄEJIMTb ONUCHIBAEMBIE CDOPMBI KAK HOBBIi BMĄ. J|eJiCTBUTEJIB- 
HOe OTHOLIeHMEe STÓTO BMĄA K APYTKM B IpeqeJlax Tpynibi sulcata MO3XHO 
by1eT BbBIACHUTb OCHOBbIBAACb Ha ÓOJIee IIOJIHOM MaTepnaJle. 


OIHCAHHE KPHBBIX HSMEHHHBOCTH 


CoópaHHbii Hamu MaTepnaj Lagena sulcatiformis n. sp. aAaJmsupo- 
BAJICA HOĄPAZĄEJIAA €TO IIO OTĄEJIBHBIM CTpaTuTpacpuiecKUM TOPM3OHTAM. 
YVzKe IDM IIOBepXHOCTHOM OCMOTpe MaTepMaJlra OpocaeTcA B IJIa3Aa Upe3BBI- 
galiHaa MZMEHUMBOCTb OÓGLNMX OHepTaHui (U3MEHHMBOCTbB HPOHOPINMM), KO- 
JimdecTBa peOpbliiiek u (bOPMBI LIEJKM. 


OCcHOBHBIM 9SJIEM6HTOM, OHPEĄCJIAIINAM BHELIHMA BUNT JIATEH, HOBANU- 
MOMy CJIeĄYeT CHMTATb COOTHOLIEHME MEXNy NIMHOH M IIMPUHOŃ PAKOBU- 
HBI, TAK KAK 9TO COOTHOLIEHME OIpe4eJAdeT CTEIIEHB „„ccOepUHHOCTH MJIM 
„SJIJIMIICOMNAJIBHOCTMU” M STOMY OTHOLIEHMIO YJĄEJIAETCA ÓOJIBIIe Bcero 
BHUMAHNA. 

IIOĄ CJIOBOM NJIMHa ro+pazyMeBaeTca pazsMep paKOBMHBI OT OCHOBAHMA 
KOPOTKOTO IIMIAa 40 OCHOBAHMA Iiejiku (cpur. 2). IIoq IuipuHoro no1pa3y- 
MeBaeTca HanOoJbuini pazsmMep rqruaMeTpa, muzMepAeMOTO 
IIeprIeEJUKYJIADHO K NJIMHe M B ee IpereJlax (S). 


[JIA KAZXĄOTO TODHZOHTA COCTABJIEHA OTĄEJIbHAA BAapua- 
UMOHHAad KPUBAA OTHOLIEHMA: AJIMHA/IIMPUHA. Huzke Oy- 
RyT BKpaTIe paccMOTPeHBI COCTABJIEHHbIe TaKUM OÓpa30M 
KpIUBbIe M IIOJJYHeHHAA Ha MX OCHOBAHNM IPOLNEHTHAA KPH- 
Bad, NOCJIYZKABLIAA JAJIA MX CpAaBHeHnA ((pur. 3, 4, 5). 


Bapuauuo"iaa «puBaa Ana CcpedHeto MAACTPULTA OC- 
HOBaHa Ha 286 oópa3nax. OTo KpuBAA C ĄBYMA MAKCHMY-  cpur. 2. — Cxema 
MaM (BepiuuHaMu). MoqraJIbHaaA BelrimunHa (A'), cymMupy-  M3MepeHuń pa- 


r: 5 0 ć ROBHHblI: d NIM- 
rolqaa 80 ocoóeji, cocraBJiarolinx 28,07%, pacIIoJrozkeHA gą, s luupuua. 


WNT 


118 


BeCbMa AaCHMMETPAHHO M 


KPBICTBIHA MOŁAPBICKA u AHAM YPBAHSK 


COOTBETCTBYET BapmaHTy € OTHOLlIeHMeM 1,1. 


CJIe+OBATEJIBHO, PAKOBMHbI 9TMX OÓpa3INOB IOUTU cdhepMieckue, € NIMH- 
HOJi OCbŁO, JIMIIB Ha (0,l XJIMHHee KOPOTKOMW. 
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QAuTr. 


5h 


KpnByo 9TOTO TOpU3OHTA MOŻKHO CHMTATB 
B M3BECTHOM CM5ICJIe JHBYBEpPIHMHHOM, TaK KaK 
o6paniaer Ha ceóa BHuMaHue HEe3HAUUTEJIPHAA 
BepiunmHa (B), OoTBeuaroniaa BapuaHry 1,6, cKo- 
nuBiiaA 17 ocoGejń, r.e. 5,90'/0. TpaHnubI u3aMeH- 
HMABOCTM, OHPEĄEJAEMBIE KpuBOŃ, OCTaroTca 
B IpeqeJlax l-2, MHBIMM CJIOBAMM KpaliHue Ba- 
puaHTbl (1 oópazen) o6JrararoT MIMHHOIO OCHKO 
BIĄBO0E OOJIbuieji NIMHBI HM IIMPUHA PAKOBHHBI. 


BapuauuotHaa KpuBaa JANA BEPIHELO MAGCT- 
pucra 6azupyeTca Ha 230 oópaz3nax. OTO TMIDAH- 
Had ĄByBepuIMHHad KpuBad. OKRHa BeprMHa 
(41) mperqcraBnaroiqada 40 o6pa3ĄOE, CJIENOBA- 
TEJIBHO OKOJIO 16,650/0, COOTBETCTEYET BapuaHTy 
1,2, CJIeTOBATEJIBHO OTJIMUAETCAH Ha (0,1 OT BEep- 
INMHbI A KpuBOŃ NIA OÓpa3NOB M3 CcpenHero 
MaacTpuxTa. Bropaa BepiruHa (B'), rpeąęcTras- 
JIAIOIiad 31 oópa31r0B, T.e. oKojro 13,40%, CO- 
OTBETCTByeT BapnaHTy l,f, OTJIMUAACE TOJIbBKO 
Ha (,l OT BapuaaTa BeplinHbl B KpuBOMH Iripe- 
ĄBITYINETO TOpu3OHTAa. BeJIMYUHBI HACTOTBI 1DO- 
MEZKXYTOUHBIX BAapuAaHTOB MEŻXNy BEPIUMHHBIMIA 
KOJIEÓJNOTCA B Ipezxejlax or 9,16%/0 q0 10,410/0 
oópazya 1iupokui COeNMHUTEJBHBIA IIOMOCT, 
CBA3BBIBAIOLNMi OÓe BepluMHbl. PazMaxX M3MEH- 

JUBOCTM, OXBATBIBAEMBIŃ KPU- 
BOA NIA TODHU3OHTA BEPXHETO 
MaacTpuxTa, COCTaBJiAeT l zo 
2,5, CJIETOBATEJIBHO CTAJI Ó0- 
Jiee IIMPORMM IIO OTHOLIEHMIO 
6 K KpUBOŃ HMZXHETO TODA3OHTA 


= „JE apHaNKOHHbie KDHBBIE OTKHOLIERKA 


20 22 24 26 28 B HanpaBieann k Gojee 31- 


JHIMICOMĄAJIBHBIM COOPMAM, KO- 


KNUHA/INAPHHA DAKOBAHBI MIA TpeX TopA3O0HTOB  TODPblie IIPOABJIAIOTCA B 2,80'/0 
BepXHeTo MeJlra, JIKHHA HUpepbIEACTAA — cpeqHHA 0.430/ 
MAaCTPHXT, JIAEMA CINOMHAA — BepxHnii mMaacr- MO 38/0, ONHAKO KpyTJIBIE 


PHXT, JIMHMA NYHKTADHAA — HURHHE CIOH XAT- CpOPMBI NOCTOAHHO BbICTyra- 
ABYCa. 
PY FOT B CpPAaBHUTEJBHO 3HAHK- 
TEJIBHOM KOJIMIECTBEe OT 6,58% — NIA CPopM © mHqeKcCOM 1, HO 7,91% —- 


MIA CbopM, MHĄEKC KOTOPBIX paBeH 1,1. 


jakladfa sia u 
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Bapuauuounaa KpuBas JONA HUICHUX CAOEB JATCKOŁO APYCA OCHOBAHA 
Ha 300 ocoćax. OTo KpuBaa c onHoji Bepuiudoń. MoĄaJdIBHad BEJNMAYKHA 
Ipeq4CTaBJIAoINad 46 OOÓpa3NOB, T.e. OKOJIO 15,330/0, COOTBETCTBYET BapnaH- 
ry 1,6. CocenHne BapuaHTBI OTJIMUAIOTCA TOJIBKO He3HaUMTEJILHOŃ BEJIK- 
UMHOM HACTOTBI a UMeHHO BapuaHT 1,5 npeącraEJrder 180/60, BapuaHr 1,/— 
14,669%/. Ora TeppuTropna BapuaHTOB, € HaMO0OJIBIIAMU HACTOTAMM, HIpeĄ* 
CTABJIAKOINAX MTOTO IIoHuTu 450/0 BCeX OcoÓeń, HaXONUTCA B IpełeJlaxX Ba 
PMAHTOB NJIA BepiuuH B u B! KpuBBIX NIA HPEĄBINYINAX TOPDM3ZOHTOB. 

IIpeqeJIbi u3MeHHMBOCTH KPUBOŃ B ĄNAJIbHEŃNIEM BO3PACTAIOT, HOCTUTAA 
pa3maxa 1,1 q0o 2,8. Ha pany c nourm cdbepuueckumu ocoGamu (1,1), co- 
CTaBJIAPINAMM TYT JIMIIB 2,330/0, IIOABJIAIOTCA HEMHOTOHMCJEHHBIE OCOÓM, 
y KOTODBIX pa3MEep J|NJIMHBI IIOUTM BTPpoe HpeBbiiiaeT IiapuHy (2,0 c 0,66'%/, 
2,8 c 0,3300). 

KpnuBaa NIA BepXHMX CJIOEB ĄAaTCKOTO apyca Gazupyerca Ha 106 06- 
pa3nax; MOTAJIEHaA BEJIMAMHA, HIPE4CTABJIAKLIIAA OKOJO 30 ocobeń, OTBe- 
uaeT KJlaccy 1,5 40 1,6. OTo OoJree JIienrokypTrmueckad KpuBaA (Y3KaA) IO 
CDaBHE€HMIO C KpUBOŃ IpeĄBINYLIETO TOPU3OHTA. OAHako pacrpeąqejeHne 
U3MEHAABOCTMU BO3MOŻKHO CHMTATB OJIMBKUM KPUBOŃ NIA HUZXHUX CJIOEB 
+aTeKoro apyca. BBury CpaBHMTEJIEHO MeHee OÓMJIEHOTO KOJIMUECTBEHHO 
MaTepuaJia, IIOCTPOE€HHAA NIA STOTO TOPU3OHTA KpuBaAd (cM. Cpur. 5) uMeeT 
GoJbiine KJiaccbi (0,2) 4TOÓbi opueHTUupoBaTbca B oOlqei KapTuHe M3MeH- 
SHUBOCTM, He3ABACHMO OT CJIYHUAJiHBIX KOJIEÓAHKi UACTOTBI. 

CpasBuenue KpuBblX U3MEHUUBOCTU UHOEKCa: AnUHA/WupuHa. — XoTA 
KPMBBIe IIOCTDO€HBI Ha HeOJĄMHAKOBBIX KOJIMAECTBaX OCcobeji, TeM He Me- 
Hee CpaBHeHMe MX ABJIAETCA BO3MOJXHBIM OJlaror1apa IepecueTy Ha Ipo- 
HeHTHBIe COOTHOLHIEHKA, BBIDAXKAIOINME TOJIBKO YHACTME OTJĄEJIBHBIX MOP- 
QbOJIOTMUECKUX TKIIOB B HOIYJANMAX. 


Hanóojiee 3aMeTHBIM MOMEHTOM ABJIAETCA XOTA M MENJIEHHAA, HO IO- 
CTOAHHaA TPAHCITPECCHA UZBMEHHUBOCTM B HaIpaBJIeHMH K YAĄJIUHEHIO pa- 
KOBUHBbI. BJIaroqapa 9TOMy, CO BpeMEeHeM BO3pacTaeT ydacTue Heccpepn- 
4€CKMX C(DOpM B NONyJaHuM. IIpoqecc 3TOT HpoABJAETCA JĄBYMA ABJIE- 
HMAMM. 


IiepBoe — 9To uenjieHHoe IrepeMelieH1e MOĄAJbHbIX BEJIMAMH, IpPEN- 
CTABJIAFOINAX IEDBOHAHAJIBHO OCOÓM IOUTM ccpepudeckne, B HanpaBJIeHMM 
VIJIMHeHMA PAKOBUHBbI. B IIepBOM TOpu3OHTE (CaMOM HMU3KOM) MOJAJBHAA 
BEJIMUMHa NPeĄCTAaBJIAeET OCOÓM C OTHOLIeHMeM 1,l, BO BTOPOM TOPM3OHTE 
ĄBYEEPUIMHHAH KpUBAA B ONHOŃ Bepiumie — nouTu cbepumdeckne Ocoóń 
C OTHOLIeHMEM 1,2, BO BTopoń Xe — YNJIMHCHHBIE C OTHOLIEHMEM l. 
VuacTue OTĄEJIBHBIX BAapMAHTOB IOHTU ONUHAKOBO. JACJIYZKUBAET BHUMa- 
HMA HEe3HAHMTEJIBHOE IIEpeMELNGHME BEPIIMH BTODOŃ KPUBOA OTHOCHTEJIB- 
Ho IiepBOji, paBHoe Tak zla A!, kak u nia B! — 0,1. BeprrmHa TpeTbeiń 
KpuBOŃ COBNAĄ|aeT € BApHAHTOM BEPIUMHBI B u repeqBuHyTa Ha 0,1 Iro OT- 
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HolieHnio K B!. dro nepeMelieHne He ABJIAeTCA CYLIECTBEHHPIM, nóo co- 
ceqime BApHAHTBI OÓJANAIOT TAKMMM 2KE HACTOTAMM M IIEpEMELIEHKE HAXO" 
RUTCA HOJIHOCTEIO B Ipeqejlax norpelukocru. Ho CcylqecTBeHHBIMM „JIS 
q1peTbei kpuBOji ABJIAFIOTCA SHAHUTEJIDHbIE MUZMEHCHMA B HACTOTE OTĄCJIB" 
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©Qur. 4. — BapuanuoHHad KPHBAA B IIpoeHTax ©Qunr. 5. — BaphanqHOHHad KPpHUBAA 
OTHOLIEHHA NIIHHA/IIAPHHA PAKOBHHBI NAA TpeX OTHOLIEHHA JNIUHA/IUHPHUHa PAKO- 
TODpHBOHTOB BepxHero MeJla (OÓ03HadeHHA KAK Ha BAHbI JIA BEDXHHX CJIOEB J|aTCKOTO 

car. 3). apyca m3 BopbimieBa. 


HbIX BAapuaHTOB. iacrora BapnmaHra l,l cocTaBJIdroIqiero BepuiuHiy A rep- 
Boli kpuBoń paBHderca 28,07%, BO BTOpoji kpuBoli — yzKe TONBKO '(,91V/, 
a B TpeTbeji — enBa 2,330/0. BapuaHr >xe 1,6 npexcTaBJidrolnui B nepBojt 
KpuBoi (BepiiuHa B) TOJIbKo 5,92'/0 ocoóeńi, BO BTopoji KkpuBoji OÓberu- 
nader 10,34%, T.e. HOUTU BĄBOE ÓOJIBLIE, a B TpeTrbeńi KpuBoń — 15,33//0. 

KpoMe 3Toro uMeeT MecTro Apyroe ABJIeHMe, a MMeHHO YyBEJMHCHNHE 
pasmaXa M3MEHUMBOCTU BCJIEĄCTBAE HOCTETIEHHOTO IIOABJIEHMA BADMUAHTOB 
C YBEJIMAMBAKIIAMCAH COOTHOLIEHUEM: NJIMHa/IlMpuHa. TakuM o6pa30M 


Pr sów 


SBOJIOLIMA LAGENA SULCATIFORMIS N. SP. M3 BEPXHETO MEJIA NOJIbLLIĄ 121 


pa3MaX U3MEHHMBOCTM YBEJIMUMUBAeTCA Ha IpaBo OT 2 qo 2,8. HanpnuMep, 
BapuaHT, UMEPLIMi OTHOLIeHME 2,2, B IIepBOJ1 KpUBOJi COBEPIIEHHO OTCYT- 
CTByeT, MEZKJY TEM BO BTODOŃ KPUBOŃ IIDOABJIAETCA OH B UKCJIE HBYX OCO- 
Gen (0,830/0), B TpeTbeji uMeeT NqeBATB OÓpA3INOB, T.e. 3,001. 


Ha 9ToM MecTe CTOMJIO ÓBI COBOKYIIHOCTE STOTO Hpolecca Ipe4CTAaBUTb 
TaKuUM OOpa30M: 


Ecjim paz3max M3MEHUKBOCTHU Lagena sulcatiformis n. sp. m3 repBoro 
TOPH3OHTa paCUJIeHMTb Ha ĄBe CUMMETpMUECKKE IIOJIOBMHBI, IIDMAEM B O14- 
HOŃ VU3 HMX COCPEROTOHMBAIOTCA OCOÓM cKopee ccepuueckune (1-1,5), a BO 
BTOpOi — cKopee YNJIMHEHHBIE (2JJIMICOMĄAJILHbie) (1,5-2), To nocJie nre- 
pecieTa HaCTOTbBI BAapMAHTOB (HACTOTBI BapMaHTOB 1,5 NEJIAeTCA CMUMME- 
TPMHECKM HONOJIAM), HOJJYHMM, HATO B HepBoM CeTMEHTe IIepBOi KpUBOŃA 3a- 
KJifouaeTca 87,960/0, BO BTOpoM 2xKe JIuIib 12,040%/0. B aHaJormiecknx Cer- 
MeHTaxX BTOpoń KpuUBOŃ IoJryunmM 57,550/0 m 42,450/6 a NIA TpeTbefi Kpn- 
Boi — 29,150%/0 u 10,850/0. DOTo ACHO IOKa3BIBAET, UTO HPOM3ZOLIJIM OHEHb 
rIy00okne u3MeHeHMA B MOPCPOJIOTMUUECKOM COCTABE HONYJIANMM, A BMECTE 
€ TEM, IIO Bceji BepoATHOCTM, COOTBETCTBEHHO M BO Bceli TeHeTMUECKOJ 


cTpykType. 


IIonbiTKa CTATUCTUUECKOŃ OUEHKU PACXLONOEHUJR KPUBLLX. — COBOKYN- 
HOCTB IIpe|CTABJIEHHbIX HaMM pe3YJIBTATOB, NATOLĄMX KAapTUHy HOCTEreH- 
HbIX M3MeHeHui B COCTABe OTĄEJIBHBIX MOPDOJIOTMUECKAX (POPM B IOIy- 
JANA, IPEĄCTABJIAETCA B NOCTATOUHOŃ CTEIIEHM IIPABNOIIOĄOÓHBIM u y6e- 
HMTEJIBHBIM. [eM He MeHee IIpoM3BEĄeHA IIOIBITKA ONEHKM CTATUCTMUEC- 
KOŃ NOCTOBEePHOCTM IIOJIYHeHHBIX pa3Jimuni. IIpuMeHAJICA CaMbli 1po- 
CTOJ1 METOĄ ONEHKHM IIO CPEeĘHMM apucpMeTMUECKUM M CPEHHMM IIOTPELIHO- 

M; R M; L 
CTAM. VĄOBJIETBODEHME YCJIOBMIO: = > 3 (Tqe M1, M2 =coorBer- 
V m, -- ms 

CTBEHHble CpeĄHie apudOMeTUHECKME, A M;, M, = COOTBETCTBEHHble CpeAI- 
HMEe IIOTPELIHOCTEJ) ABJIAETCA BIIOJIHE JJOCTATOUHBIM NOKABATEJIbBCTBOM, HTO 
HOJIYUEHHbie PACXOKĄIeHMA He ABJIAIOTCA CJIYHA/MEBIMM. DOTUM METOJĄOM 
IIpon3Be|1eHa ÓbIJIa OlteFKa pacxozkqieHuii IepBoi KpuBoń (NIA cperHero 
MaacTpuxTa) u TpeTbeń (MIA HMZKHNX CJIOEB AaTcKoro apyca). (CpeqHne 
apucpmeTnueckne paBHbI (0,0566 m 0,1203, a cpeqmnme norperiHocTeń Io- 
cJIeXOBATEJIEHO: 0,0701 m 0,0283). IlojryueHHbii pezyjrbrar 0,0697 : 0,0754 
CJIeLYET HPKUZHATB BECHMA HEYJOBJIETBOPUTEJIbHBIM, MÓ0 OH C1. 


OTcyTCTBMe yCTAHOBJIEHHOŃ JSTUM METOJJOM CTATUCTMHECKOŃ pEAJIbHO- 
CTM He UME€T, OHEBMIHO, AÓCOJIOTHOTO 3HadeHuA. B JĄaHHOM CJryHae 9TO 
IIOBMUĄUMOMY ABJIAETCA IOĄTBEPZKĄCHMEM (paKTa, HTO pacxOJ|UMOCTM 10 
CyIlieCTBY HE3HAUMTEJIBHBI M KACAIOTCA TOHKUX PACXOZEĄCHMA B TEHETA- 
uUeCKOM COCTABE IOIIYJIAINMM, CKOpee He ĄNOCTUTAA HOPMAJILHOTO YPOBHA 
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©nr. 6. — TunuuHbie BapHaHTbI Lagena sulcatiformis m. sp. A3 OTĄCJIBHBIX TODH30H- 
TOB: a, b oÓpa3IBI M3 cpeqHeno MaacTpHXTA (JIOHUMA), c, d OÓpa3IibI M3 BEPXHErO 
MaacrpaxTa (Ka3uMep:Kx), e, j OÓpa3NBI HK2 HWKHHX CJIOEB jaTckoro apyca (Typa Ily- 
JaBcka), g oópa3eli H3 BepXHHX CJIoeB jqaTckoro apyca (BopbirieB), O6pas8qbr 57a Ha- 
XOĄATCA B KOJUIEKNHM Ilaneo300m. Jla6oparopnn Ilourbekoń Akaqemnu Hayk Ne F/1-7. 


CHCTEMATHKM. OTO, HIOBUNUMOMY, HpPOABJIEHKA BECHMA ĄNAJIEKO HPONBUHY- 
TOTO BHYTPUBMĄOBOTO HOJIAMOPCPM3MA. 


MHSMEHEHKHA OCTAJBHBIX MOPOOJOTHAECKHX IIPKSHAROB 


IlpuraraeMbie pucyHKu, m3oópazxaronine HamóoJlee UaCTble CQOpMBI 
B UeTbIpeX IIOCJIEĄOBATEJIBHBIX TOPU3OHTAX, OÓpALIAFOT BMECTE C TEM BHN- 
MaHie Ha CBA3b MeXKXJfy CbOpMOJŃi M OPHAMEHTUPOBKOŃ paKOBUHBI (cpur. 6). 
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©©OpMBI TOPU3OHTA 2 MMEJIM MHOTOUVCJEHHbie peópbiiiku. Hamóoee 
gacToe MX UMCJIO (MOĄTAJIBHAA BEJMAMHA), BBIAMCJIEHHOC |NJIA 3TOTO TOpu- 
30HTa, COCTABJIAeT 12. Ilo Mepe YNIUHEHMA PAKOBKHBI, STO UMCJIO HECKOJIB- 
KO yMEeHbLIaeTCA, TAK UTO MORAJIBHAA BEIMAMHA NIA HONYJANAM M3 BEepX- 
HMX CJIOeB HaTCKOTO apyca paBHa 10. IlomuMmo uncJia peópbinek u3MeHA- 
eTca TaKżke uxX CbopMa. PeOpBIIiKM, OKAHYAMBAIOLIMECA y IHAapPOOÓPA3HBIX 
GQOpPM IOH4TM y CAMOTO OCHOBAHMA IIEŃKM, Y YĄJIMHCHHBIX (POPM HPOĄOJE- 
ZRAIOTCA OTHACTM M Ha HWKHMŃ ei yHAacTOK. OĘHaKO BUĄH PAKOBUHBI IIOBK- 
NUMOMY He HaXOĄUTCH B TECHO KOPPEJIALNAOHHOi CBA3M C HMCJIOM peó- 
Pblliek, H4TO HOĄTBEPZKI1TAeT CHAKT, UTO IIpe4EJIBI MZ3MEHUMBOCTM UMCJIA pPE- 
GpbimieK NJIA GQOpM Iiapooópa3HBIX M YNJIMHeHHBIX OĄHM u Te xe (or 7 
no 17 peOpbruiek). 


MCTOJIKOBAHNHE KPUBBIX 


OcHoBHOi KapTuHOji, MJIJIIOCTPUPYEeMOH KPMBBIMM, ABJIAETCA HOCTE- 


 JIEHHad TDAHCTPECCHA MBMCHHMBOCTK, IIDMBOĄALIAH B KOHHE KOHĄOB K Hphe- 


objraraHniIo paKOBUH YNJIMUHeHHOA CDOpMbi. Heo6x07HUMO paBHbIM OÓpaz0oM 
pazoópaTb BO3MOJKHbBIE HPUAMHBI, CJIeĘCTBUEM KOTOPBIX MOTJIA ÓbI ObIT> 
TAaKOTO pPOĄa ABJIEHMA, UTOÓBI KPUTMHECKAM MX pa360poM HOĄOŃTM K Cy- 
lieCTBeHHBIM IHpMUMHAM STOTO B BbICIIEŃ CTEEHM MHTEPECHOTO ABJIEHKA. 
lipeqcTaBJIAIOTCA CJIENYKPIIME BO3MOZKHOCTU: x 


1” BecbMa BO3MOŻKXHO, HUTO TYT UMEEM ĄCJIO € AUMOpPdPH3MOM PAKOBHH, 
XOPOLIO K3YUEHHBIM y Apyrux CoopamuHncpep. Y JIATeH, AHJIA KOTOPBIX IIo- 
Ka OH HeM3BECTEH, MOT ÓbI OH BbIpAZKATBCA MMEHHO B jruccbepeAnnanumM 
Ha Iiapooópa3Hbie M YNIMHeHHble PAKOBMHBI. OFHM U3 HMX OTBEHAJIMA OBI 
MeraJlochepudeckuM, Apyrme — MukpocdepuieckuM. lak KakK M3BECTHBI 
©QaKTOPBI, BEeNYLIME K MZ3MEHEHMIO MX B3AMMHOTO IIDONEHTHOTO OTHOLIeHMA 
(aro TeMriiepaTypHbie KoJieóaHuA BOĄbI — J. Le Calvez, 1938 — orpeqe- 
JiAIOLIME OTHOLIEHME TAMOHTOB K IIM3ZOHTAM), STA TMIIOTEe3A KAJXETCA BECH- 
Ma HpaBXONoXxOOHOi. DTUM ILyTeM MOTJIO ÓbI IHIpoxOĄUTE KOJIIAECTBEHHOE 
YBEJIMACHHE HMCJIA ONHOTO THIIA PAKOBUH OTHOCMTEJILHO NpPYyToro. 

2? He MCKJIIOHUAETCA BOZMOŻKHOCTb, UTO BCA KapTuHa Irocryrnaronień 
U3MEHHMBOCTM ABJIAeTCA CJIYHAHHOŃ M OOYCJIOBJIeHHOA JeACTBAEM 3AKO- 
HOB TacboHomnnu.  Illapooópa3Hbie paKOBUHBI OÓJARaIOT NKPYTUMM CBOŃ- 
CTBAMM U€M YJĄJMHeHHBIE M BCJIEĄCTBAE 3TOTO BO BpeMA TpaHCIopTa MO- 
TJIa ÓbI HPpoMz0ńiTM MeXAHMUECKAA COPTUPOBKA. IIpu U3BECTHBIX YCJIOBUAX 
TaKOi IpOeCC MOZKET |TEŃACTBUTEJIBHO NOBECTAU K NOJIHOMY pa3NeJIeHKFIO 
DaKOBMH ONHOTO M ApyToro Tura. IIoy06H0To pojra cbpaKTbI XOPOHIO M3BECT- 
HBI HaHpP. JIA NIaCTUHiaTOzKa0epHbIx (R. Richter, 1922) u cnenyer nx 
paccMOTpeTb NJIA CbopamnHncpep, móo MorJri Óbi OHM NaTb KApTUHYy ÓJIM3- 
KyłO ONMCAHHOA. 
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39 BbITŁ MOJKET S3TO €CTb IIpoleCc HeIIpepbBIBHOTO BO3HMKHOBEHHA 
HOBBIX BUNOB, ÓJarohapAd IocTereHHoń TpaHcrpeccuM MONAJIbHBIX BEJIMAUH 
NOĄ BJIIMAHMEM OTÓOpa BE HanpaBJieHuM JIydLeń HpuCHOCOÓJEHHOCTM. CJIe- 
JXOBAJIO ÓBI HPEHNOJOZKUTb, HTO B CBA3M C M3MEHEHMAMM CDEJĄBI, YAJIMHCH= 
Haa cbopMa paKOBUHBI ABJIAETCA IHPMCIIOCOÓNTEJIBHBIM IHPU3HAKOM. Cpeza. 
MHNYNMPYET BApualuM, M3 HUX HeKOTOpbie ABJIAIOTCA OITUMAJIPHBIMM. 
IlocjieqHne M 3AaKpENJIAIOTCA IyTeM OTÓOpa. 

49 KaskeTca paBHbIM OÓpa30M IIpaBHOMNOJ|OÓHBIM, 4To Lagena sulcati- 
jormis n. sp. Óbiuia yzke B cpeqyHeM MaacTpuxTe CJIOŻKHBIM BMJĄOM B TEHE- 
TMUUECKOM OTHOLIEHMM U COCTOAJIA B IYJIABCKOM ÓMOTOTIE IIO MEHbLIEJH ME- 
pe M3 ĄBYX „3JIEMEHTADHBIX BUJĄOB": INapOOÓPA3HOTO Q M YNJIMHEHHOTO D. 
BCcJIeĄCTBUE HEKOTOPBIX M3MeHeHNii CPEĄBI, MJM ZKE JIYHLIEŃ IPKUCIIOCOÓN- 
TEJIBHOCTM ONHOTO M3 HMUX, B COCTABE IOIIYJIANAM BePXHEMEJJOBOTO MOPA 
cpezHeji Ilojlbiim HaduHaer mpeodjlaraTb B U3BeCTHO€ BDEMA YNIMUHCH- 
Haa cpopMa (b), nrepexoĄ4A STAN KOJIMUECTBEHHOTO paBHOBeCcHA € (POpMOŃ a. 

PaccMOTPpKM HOCJIEĄOBATEJIBHO IIDAUBENCHHbIe BO3MOZKHOCTU. 

„Ad 1”. — Iloka Ho cux nop He ÓBIUIM ONACAHBI ABJIEHMA JNAMOPPUSMA, 
MJIM 2KE HOJIMMOPCPH3MA y OJĘHOKAMEepHbIx (bopaMuHncpep, BbIZBAaHHbIe Me- 
TareHe3uUCOM. IIOBMNAMOMY POCT PAKOBKHBI MNET IyTeM pecopónmm 3M- 
OpnoHaJlbHOńi (HauaJrbHoi) KaMepBl (proloculum). ONHakKo He KCKJIEOHUAETCA 
BO3MOJKHOCTb, UTO MeTaTeHe3 MOZKET IHPUBOĄUTb K HeKoji MOpPOJIOrTMUeCc- 
Koń nucochepeHniannu, jHazKe B IpereJliax pora Lagena. OnHako Hen3Be- 
CTeH CbaKTOp, BBI3BIBAIOLNMIA BbILNEJJCHME ONHOA M3 HOJIAMOPCPHBIX (QOPM 
B (pUJIOTeHeTUHECKOM MaCiiTraóe. JIO cux NOP ONMCAHBI JIMIIŁ CJryuan (Le 
Calvez, 1938), uro cperqu cbopaumuHinucpep c u3BeCTHbIM Uepe4ĄOBAHMEM II0- 
KOJIEHMI JIETOM BBICTYHAIOT IIO IPEMMYINECTBY TAMOHTBIL, a 3UMOŃ — IUKM- 
30HTBI. OMKJIMAHM M OnriuTejiH (C. Emiliani 8 S. Epstein, 1953) ycraHo- 
BUJIM Nazke B HJIEMCTOLEHOBbIX OTJIOZKEHKAX B KasmcbopHnu, HTO OTIEJIb- 
Hble CJIOM, KAK OCAĄKM CPABHUTEJIBHO KOPOTKMX IPOMEXXYTKOB BpPEMEHK, 
OTJIMAAIOTCA COOTHOLIEHMAMM MUKPO- M MeraJlrochepuiueckuxX (bopM y pa3- 
HbIX BUNOB CpopaMuHucpep. OTO OTHOCMTCA ONHAKO K BECBMA HEĄABHO OT- 
JIOZKeHHBIM OCAJJKAM M OÓpa3NaM M3 OH€Hb OTPAHMUEHHOTO OTPE3KA IpPO- 
Quna (HEcKOJIbKO CAHTUMETPOB), UTO MOZKET COOTBETCTBOBATb IPoMeyT- 
ky 100 - 300 Jrer. B OoJree crapbrx oTJIozxeHMAx M Hp GOJBILIAX MOLNHO- 
CTAX, YHMTBIBAeMBIX IIpu OTÓOpe I1po00, BO3MOZKHBIE BJIIMAHUA TAKOTO poja 
(hpaKTOpoOB B3aMMHO ÓBI YHMATOKAJMCH. OTO BepOATHO BBI3BAHO MEHBUIEJi 
AMNJIMUTY HOŃ ce30HHBIX KOJleóaHnii BO BDeMA MEJIA M IIMKJIMHECKAM XAPAK- 
TEepoM 9TuX MSMeHeHMi BOOÓĆlNe. Heo6X0NUMO IONUEPKHYTb, UTO Tachore- 
HO3BI' M OPUKTOLIEHOSBI? He ĄAIOT UCTUHHOTO OTOÓpazkeHuA HONYJIANMOH-= 
HOM USMEHJUBOCTH B NAHHBIA MOMERT, HO ABJIAIOTCA CKOPEE HEHTO B połĄe 
CYMMApHOŃ MSMEHUMBOCTH 3a OTHOCKHTEJIBHO TOBOJIBHO HIPONOJDKUTEJIBHBIE 


CHOCRH 1 U 2 — cM. CTp. 125. 
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IipoMeXyTKM BpeMeHu. BBuNy 9STOTO, IIO HalieMy MHEHMIO, HeT BO3MOZJK- 
ROCTM COXDAHeHMA B MCKOIAEMOM MaTepnaJie IOĄOÓHOTO poĄa IIpoOABJIE- 
Hui KoJleóaHui B IOJIAMOpcpniecKOM COCTaBe Cpopamuincpep. B KOHNe 
KOHINOB BO3MOZŻKHOCTb IIepBoro poja MOŻXHO IpUZHATb HeCcyl4ieCTBEHHO1. 

Ad 2. — HecoMHeHHO, UTO Hpu MCCJIEHĄOBAHUAX MZ3MEHHUBOCTUH MCKO- 
IIaeMBIX ZKUBOTHbBIX HeOOXOJNUMO YHUUTBIBATb YHACTUE TA(DOHOMUYECKUX 
aTeHTOB. OTM IIPONeCCI, TAKAM MJIM MHbIM CIIOCOÓOM, BCETĄA BMUAOM3ME- 
HAIOT OÓpa3 M3MEHUHBOCTH. BONPOoC COCTOMT JIMIIB B HpMÓJMKEeHHOH 
OHeHKEe MX SHaHueHMA. BJIarojapA NeATEJIBHOCTM MOPCKUX TedeHnii M CIIe- 
nucpnieckM BBIÓOPOUHOMYy NEŃCTBUKO BONHOTO TPAHCHOPTA, COCTAB TAHATO- 
IIeHO3 MOJŻKET YCTAHOBHTbCA COBCEM MUCKYCCTBEHHO, A BCJIEĄ 3a CKM M Ta- 
cboneHo3 (M. A. EcppesmoB, 1950). UHrepecHsiu npumMepoM no406H0To pora 
ABJIEHUA €CTb IJIACTHHdATOZXAQEPHble poqa Mya, NIA KOTOPbIX PuxTep- 
(R. Richter, 1922) orncaJr uCKYCCTBEHHbie TAHATONEHO3BBI, COCTOAINME MC- 
KJIIOHUTEJIbBHO M3 JIEeBBIX JIMÓO IIpAaBbIX CTBOPOK, OTJIMAAIOIIMXCAH MEXAHN- 
HeCcKUMM CBOŃACTBAMM. Heo6XOĄUMO HOJĘHUEPKHYTb Ha STOM MECTE OĄHAKO- 
TO OOCTOATEJIBCTBO, HTO TEeHeHMA, COPTUPYKLIME OCTATKM OPTAHU3MOB, 
ABJIAIOTCA B OÓLIEM B BbicLieji CTEIIeHM MECTHBIMM, A B CBA3M C€ 3TUM, OT- 
HOCHTEJIBHO M3MEHHUMBBIMM. JIMeA B Buqy OOJIBIIMe MOLĄĘHOCTM, OTOÓMPpaeM 
IIpOÓBI c 3chdpekTaMu 4q€eiCTBHA TeueHui OTHUACTM JIMÓO BIOJIHe B3AMUMHO 
YHMUTORAPIIMNXCA. B paccMaTpuBaeMOM CJIydae KAK pa3 9TO, BO3MOJKHO, 
M HpPouCcXONXMT. YKPEeHMTB STO MHEeHME MOZŻKET (PAKT, UTO IHpM IJLyGOKOŃ 
CKBAXZXKMHE B DODbllieBe BO3JIe CoxaueBa u3 BEepXHUX TOPU3OHTOB Ą4aT- 
CKOTO Apyca IoJrydeHa KpuBaa (br. 5) BIIOJIHe OTBeHAKIIAA KPUBOŃ NaH- 
HBIX u3 IlyJiaB (cbur. 4). OTM OTJIOZKEHKA pPABJIMAAJIMCH CPANAAJIBHO, OÓPA- 
BOBAJIACH B ApyTOM paiOHe M HeT HUKAKOTO COMHEHMA, HUTO B OÓGOMX CJIY- 
gadX OTHOLIEHMA TeueHui OBIJIM COBEPLIeHHO pa3JIMUdHBI.  BbIABJIEHHO© 
3ĄIECb COBIIATEHME OTHIOĄb He CJIyHaJHOe, HO 3ABMCHT OT KaKoji To OoJree 
rJry0OKOŃi 3aKOHOMEDPHOCTU. 

Ad 5. — MHeHne, uTo 9To ABJIeHie €CTb IIpolqecc BO3HUKHOBEHKA BM- 
xa 6jraroqapa HenpepblBHoOń u3MEeHHMBOCTM, MUHNRYlApyeMOi CPe4OM, BECb- 
Ma HpaBĄOIOĄ|OÓHO u 3AMAHHUBO. OĄHaKo MaciiTa6 IroJydaeMOTOo pacX0żk- 
IEHMA BAapuAaHTOB HeCOMHEHHO Uepecuyp He3HaduTEJIEH, OCOÓEHHO, ECJIM 
HpUHATb BO BHMMAHNE, A4TO cpejiu (bopamuHncbep uMEIOTCA BECbMA IIOJIM- 
MODPCPHBIE BUNBI. TakuM O6pa30M MO2KHO ÓbIJIO Obi 9TO CHMTATK KAKMM TO 
oTpe3koM rpolecca BUHOOOÓpa3OBaHuA, HO He BUĄO0O0pa30OBaHMEeM B TOU- 
HOM CMBICJIE 93TOTO CJIOBA. JIBJIEHMA M3MEHHUMBOCTM, M3YHeHHble HaMiA 
y Lagena sulcatiformis n. Sp., BHOJIHe COTJIACYłoTCA € TeopeTHHecKHM 06- 


1 TacboneHoz — IrorpeóeHHbIi KOMN.IEKC, T.e. IpHKpBITBIH OocajjkaMA, TaponHeH03bI 
OTJIMYAIOTCA IO COCTABYy OT TAHaTOHEHOB, TAK KAK IOĄBEP/KEHBI ÓBIUJIM HUpoHeCCAM 
COPTHPoBKH BO BDEMA TPAHCIIODPTA. 

2 OpHKTOINEHO3 — COBOKYJHOCTb MKCKOMAEMBIX NAHHOTO TacbolieHo3a, He IOĄ- 
BeprIiMXcA upołeccaM pa3pynieHHA pu quareHe3Hce M (DoccHJIM3aNiU. 
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pa3oM HenpepbiBHoji SBOJIOHNUM. OHHako oÓparqaroT Ha ce0a BHuMaHNie 
HAJIMIME NBYX BEDLIMH B ĄByX IIEPBBIX KPMBBIX, HTO MOTJIO OBI CJIYZKMTB 
€BMIETEJIBCTBOM ITEeHeTUAECKOŃA HEOĄHOPOĘHOCTM VUCXOĄHOŃ HONYJANAM 
srux cbopamuHnucpep. OTuM OOBACHAETCA TAKŻKE M TO, HUTO STOT Ipolecc 
He ABJIAeTCA IIepeMELĄIGHMEM BEPLIMHBI A BHPpAaBO (cbur. 4, 5), paBHO KaK 
M IIDOCTBIM KOJIMAECTBEHHBIM POCTOM KpafiHuX BAPUAHTOB KpHBOŃ. TakKzke 
M TpaHcrpeccna M3MEHHUBOCTH He ABJIAETCA B NOCTAaTOUHOJ1 Mepe Heipe- 
PBIBHOJ UTOÓBI HPEĄNOJIOZKUTB, HTO MUME€T 3Ą€Cb MECTO Harp. M3MEHHN- 
BOCTb, IIPOMCXOĄA INAA B OIPEĄEJIeHHOM HarpaBJIeHMM. DTOT HponNecc CKO- 
pee 3aKJIrouaeTCA B CEJIEKIMM KAKOJi TO Ocoboji reueruuecKOi JIMHMM Cpe- 
XM UCXOTHOŃ HONYJIANMM. DTM COOÓPAZKEHMA PEIHUTEJIBHO TOBOPAT B HOJIb- 
3y UeTBepTOTo MCTOJIKOBAHA. 

Ad 4. — Bo3MOKHO IpUHATb, UTO CJIAÓO BbIpazXeHHBIE NB BEPLIMHBI 
repBoji KpUREOŃ ABJIAIOTCA IIDOABJIEHMEM TEHETUUECKOŃ CJIOZKHOCTU IOILy- 
JANuU Lagena sulcatiformis m. sp. cpeqHero MaacTpnxTa. STa NONYJIALNAA 
COCTOAJIA ÓbI M3 ABYX SJIEMEHTAPHBIX TEHETHKHECKHX ENUHMHI (A, b). Takaa 
TeHeTMdECKAA CJIOZKXHOCTb BO3HMKIIA, IIO BCEJ1 BEPOATHOCTM, Ha KAKOM TO 
©OIpeI|eJIeHHOM STale pa3BMTMA S9TOTO BUĄA B HUKHAX TOPU3OHTAX MEJIA. 
B qajbkefiiieM XOĄe CpMUJIOTEHETMUECKOTO PA3BUTHA, NHpoleccbi OoTÓopa 
HpUBOĄAT K TOMy, UTO BCJIEĄCTBME SJIAMMHMPOBAHMA OcOÓei TMIa a, 
a IIepezxuBAaHuAd Oco6eń Tmna b, uZBMeHAdeTCA TeHeTMdECKMI COCTAB IIOIYy- 
JANKU. OTO uIponcxonqur uepe3 Uu3MeHeHMA IIDOHNEHTHOTO COOTHOLIEHAA 
9TUX OGOMX TMIOB B COCTABe IOrYyJAHUu. UJtIrocTpannmeji Toro nuporecca 
ABJIAeTCA IIpularaemMaa cxemMa (cpur. 0). B urore, reHeruieckuii COCTaB 


n a 


Qur. 7. — Ms3MeHeHHA B HPoOLHeHTHOM COCTABE INONYNIANAK. IIOBEPXHOCTA HpH-- 

ÓNMBATEJIBHO IPOIIOPNAOHAJBHB COCTABY NONYJAKNHHA Lagena sulcatiformis 

H3 TOPH8OHTOB 1-3; a chepuueckie (DOpMbL b YĄNAHeHHbIe (POPMBI, MeToq 
BBITHCICHHA — KaK Ha cTp. 121. 


M3MEHAJICA 10 Takoń CTEIeHM, HUTO ABJIAETCA KAK Óbi HPOTUBONOJIOZK- 
HOCTBIO UCXOJHOTO COCTaBa. IIponeccbi TaKoro poqa U3MeHAIOT B KOPHE 
BCIO TEHeTHKY HONYJANMM M HPUBOXAT K HOJIHOMy MCKJIIOHEHKIO OJNHOTO 
M3 TEeHeTMUECKMX TMIIOB HOHNYJIANMM, YIPABJIAA MZMEHUMBOCTBO H TEUE- 
HMEM NAJIBHeALIEro XOqa SBOJIONMOHHBIX MUZMEHCHMA. 
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B TOM, UTO HON4OGHOTO pOĄA IPOHECCHI NEŃŃCTBUTEJIBHO MOTJIM TYT MMETb 
MECTO M HTO IIDUBEHCHHOe HAMM MCTOJIKOBAHME B |NOCTATOAHO CTEleHM 
XNOCTOBEPHO, MOZKET YNEJIMTb (DAKT, UTO CYLNECTBOBAHNHE ĄIaAJIEKO MAylNei 
CHMIIATPH1ECKOŃ M AJMIONAaTpudeckoi M3MEHHUBOCTU y ÓOJBIIMHCTBA OpP- 
TAaHM3MOB ABJIAETCA HNOBUNAMOMY OÓINMM ABJIeHneM (IT. Dobzhansky, E. 
Mayr, B. Rensch n M. Illmarbray3eH). HaM Heu3BECTHBI, K COZKAJIEHMEO, 
TPYĄBI, IIONPpOÓREe aHaJIU3UPYIINAE STO ABJIEHME y bopamnnncbep. ORq- 
HaKO KAZKETCA BIIOJJHe OÓOCHOBAHHBIM IIPEĄNOJIOZKCHME, UTO TAKAUM MMEH- 
HO IIYTEeM MO3KXHO OO'bACHATb CTOJIB Ą4AJIEKO PA3BUTYO BHYTPM- M MEJKBU- 
LOBYK MU3M€HHMBOCTE y ChopaMuHncbep. ©akKT HeOObI4ajiHOro IHOJIMMOP- 
QpusMa ÓOJIBLIMHCTBA BMĄOB y CbopaMuincbep, W3BECTHBIJA yx>Ke CO BpeMEH 
BujmaMcoHa (W. C. Williamson, 1858), umer Óbi B HaHHOM CJryuae CBOE 
TeopeTudeckoe OÓOCHOBaHMe. EBoJbINaA BHYTPUBUNOBAA MUZMEHUUBOCTb 
yv cCbopawmuHnucpep ABJIAeTca OCHOBOŃ HPAKTUKM „CIJIMUTTEpoB — splitters 
(<xak Harp. A. A. Tepke, 1938, Ha npumepe Miliolidae) m He menee ÓJrm30- 
PyKMX „,,JIaMiiepoB* — lumpers (Kak Harp. H. B. Brady, 1884, Ha mpume- 
pe Lagenidae). B ocHoBe ee NOBMĄMMOMY JIEXXAT CpaKT HNE/ACTBUTEJIBHO 
BeCHMA 3HAHUTEJIBHOM rTeHeTudeckoń u reorpacpuaeckojńi macpcbepeHnmannu 
y cbopamMukncpep. UTO IIOKa He NOJHBEpTAJIOCh NeTAJIbHbIM MCCJIENOBA- 
HAM. 

O6 aBjreHnu ajronarpuieckojńi (reorpacpnaeckoiń) AucocbepeHqnuanun 
y CbopaMnuHncpep Coo6GInI B cBoe BpemMA O. TasdbmaH (Thalmann, 1934). 
CH nbrrajica, óÓa3upydcb Ha TeOpuk ,,/KPyTOB pac” (Rassenkreise) B. PeH- 
ina (B. Rensch) o6ocHoBaTb BbiqeJleHne MX cpezri STO TPylnNibI ZXMBOT- 
HBIX. B KaHeCTBe IIpUMepa OH J|0KA3BIBAJI 3T0 MIA HUZXHE-J0IICHOBBIX 
npexcTaBnTrejreń pora Cristellaria, BbIqeJlAa Tpu Kpyra pac. IloroOHo0J1 
TOUKM 3peHuMH NpuNepzKMBA€TCA, B NEŃCTBUTEJBHOCTM, P. I. PyrreH 
(R. G. Rutten, 1935), Ho obomx aBTopoB uHTepecoBaJrm cKkopee BOIIDOCHI 
CpopMAaJIBHOJi TaKCOHOMMM M KX TPYĄbI He HAPEĄCTABJIAIOT aHaJIM3a CaMOTO 
aBJIEHKA. OKHAKO HAJIMHME MHOTOUKCJIEHHBIX JHHeMAM3MOB M BUKapupyto- 
niax dpopmM cpejrm uckoraeMBIx cbopaMuHucbep noBuquMOoMy Oe3yCJIOBHO 
IOJĘTBEPZKNAET HAJIMUME AJIJIOTIATPMUECKOŃH MU3MEHHMBOCTM y STOŃ TPYyNIIBI 
3K UBOTHBIX. 


B moJIk3y TOTO, UTo m cuMiaTpuieckue ronyJaimm cpopamuHnpep 
paBHBIM OÓpa30oM „uccpepeHIiupoBaHbi, TOBOPAT Halim COÓCTBeHHbie MC- 
CJIETOBAHKA. 


CospeMeHHaf NONYJIANMOHHAA TeHeTUKA (cp. Hanp. T. Dobzhansky, 
1951) qaeT MHoTo HpeĄ4nNocHIJIOK, KOTOpbBIE MOTYT CJIYZKATB MJIA o6Guqeji pe- 
KOHCTPYKNUM HPaBROHONOÓHOTC OÓpa3a M3MEH1UBOCTHM BUNOB y QOpPAaMK- 
isicbep, a B UacTHOCTUu y Lagena sulcatiformis n. sp. B o6rqeM 3ToT oópa3 
MEJDIZEH CXOHUTCA € OÓpA30OM MZMEHUUEOCTK, IPERCTABJIAEMBIM TAKMMM Op- 
TaHAm3MaMu, KAK Hanp. xxyku: Harmonia axyridis (T. Dobzhansky, 1951, 
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p. 142) u Cincindela scutellaris (Shelford, fide F. A. Schilder, 1952, p. 65) 
B o6onx CJIYdAAX, OCHOBBIBAACH Ha M3MEHUUBOCTM OKPACKK, YNAJIOCH BBI- 
JiEJIMTE HEKOTOPBIE AJNJIONATPMYECKAE NOĄBMNOBbIE €MAHULHBI (PACHI), OTJIA- 
HAIOLNIKECA CTEIEHBIO YHACTMA B IONYJAHMM OIPEJĄEJJEHHBIX CPOPM, CJIE- 
JIOBATEJIBHO OTJIMAAIIUMXCA, IO Bceji BepOATHOCTU, CBOMM TEHETMUHECKAM 
cOCTaBOM. JIaHHylo pacy onpełeJdeT pa3JIMHHBIA IIPOleHTHBIA COCTAB €£ 
CMUMNATPMYAECKAX BAPUAHTOB, CJIEĄOBATEJIBHO KOJIMAECTBEHHBIE IIPUSHAKM, 
Aa He HeIIDeMCHHO KAHECTBEHHbIe pa3JIMUMA. |IlONqOÓHYKO KapTuHy Ą4a€T 
Takzke qucpdbepeHnquanMa Ha XpoMO30MHble pachi y Drosophila (T. Dob- 
zhamsky, 1951, p. 136). Tak Kak B3auMOOTHOLIEHME OTĄEJbHBIX (POPM, OT- 
paxxaroliiee reHeTmueckuji COCTAaB HOILYJIAINMM, He IpeqcTaBJIdeTcA óe3y- 
CJIOBHO IIOCTOMHHbBIM, HO MOJŻKET HOĄBEpTAaTbCA U3MEHEHMAM, IIpeZKe BCE- 
TO IIOĄĘ BJIAAHUEM €CTEeCTBEHHOTO OTÓOpPA, IIO9TOMY IOJIYHeHHAH Ha OCHO- 
BAaHMA TEHeTAHECKAX MCCJIEĄOBAHMIi KAPTUHA BIOJIHE Y|OBJIETBOPUTEJIBHO 
CBA3BIBAETCA € (pAKTAMM, JHOCTABJIAEMBIMM IAJIeOHTOJIOTNEJ. 

Cpenn aBJIeHuii, ONMCAHHbIX y COBPEMEHHBIX OpTAHM3MOB, MOŻKHO Hai 
TM NOJIHYłO AHAJIOTMEO € IpolreccCaMU SBOJIONMM Lagena sulcatiformis n. sp., 
IpoOABJIAPINAMICA B IPOHECCE IIOCTEIEHHBIX M3MEHCHMA B yUHAaCTKM OT- 
NEJIBHBIX CPOpM B COCTABE HOINYJALAM. IAaKOTo pora MZ3MeHeHMA OIIMCAHBI 
ZJIA MHOTUX COBPEeMEHHBIX OpTAHU3MOB. JIHOTĄa OHM mMeroT XapakTep 
LIMKIIMAYECKMX MU3MeHeHnhi („balanced polymorphism), cBa3aHbix c ce- 
3OHHBIMM M3MeHeEMAMM (WAaKTOPOB CPEĄBI, Harip. y zxyKa Adalia bipunctata 
(H. Bauer $ż N. V. Timofćef-Ressovsky, 1943, p. 403). B npyrnx cJjrydaax 
CHM UMEFIOT XapaKTep HalipaBJIeHHbBIX U3MEHeHNi M CPABHHTEJIBHO CTOAKMX 
(„historical chamges in the composition of population, T. Dobzhansky, 
1951, p. 94). „MexaHn3s” NOCJIeĄHUX IOBUNAMOMy He OTJIMUAETCA OT IHPO- 
IIECCOB, KOTOPBIE NOJIZKHBI OBIJIM HPOMCXONUATE B ONMCAHHOM HaMM OTPE3KE . 
SBOJIONUM L. sulcatiformis n. sp. OnHako Tu NoCJIeĄ4HMe MUZ3MEHEHUA HPO- 
VKCXONMJIM B 3SHadMTEJIBHO OOJIee IIPOROJZKUTEJIGHOM OTPE3KEe BPEMEHA, HUEM 
kakKoń JIm60 npumep, MCCJIETOBAHHBIi TEHETAKAMA. 

VUUTPIBAA 3ATPOHYTBIE BBIIIe OÓLNIME JHAPEKTUBBI MOŻXHO NATB CJIe- 
AJIOHIYK CXeMy SBOJIIOLMM BUĄA Lagena sulcatiformis nm. sp. (ur. 8). 

B rpeqeJrax apeajra cyliecTBOBAHMA STOTO BMUĄA B HeKOTOpbIń OMpejie- 
JIeHHBIA MOMEHT MX MCTOPKM, MHBIMM CJIOBAMM B OIPEREJIEHHBIM TOPM30H- 
Te, MOZŻKHO ÓbIl BbIĄEJIATE HeKOTOPOE UMCJIO MECTHBIX pac (I, II, III, IV, 
V, VI). K sromy no0yxxnaer Hac aHaJlOTHA € APyTUMM BUNAMM CpopaMA- 
Hnucbep M, CBepX TOTO, BBIĄAFONNMICA NOJIAMOPCOH3M Bceji TPyrMBI sulcata. 
Kaxnaa u3 pac cocronT 3 GoJlree MEJIKMX TeHeTHUHECKAX EHUHMH, OÓO3HA- 
<eHHBIX TyT ÓyKBaMu a, D, €, d, yHACTBYIOLĄMX HE BO BCEX HONYJIANKAX, 
paBHO KAK M B HeOJMHaKOBOi CTeleHn. B I HIpeX4CTABJIEH COCTAB NOMYJIA- 
nun (,ITyJlaBckoji”) B IepBoM TOPU3OHTE. CJIO:XHOCTB HBIHEIUHEŃ TPYMIBI 
sulcata no3BoJAeTr cheJlarb BeCbMA IIpaBHOIIOĄOÓHOE FOMYLIEHKE, HTO jc 
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cpepeRnmanqua BUĄOB NpouCXOJMJIA pa3JIMYHBIMA CHOCOGaMN. HarnpuMmep 
u3 pacbi IV MOTJIa Hpon30ńTU (POpMA, COCTOALIAA KCKIIOUKTEJILHO M3 TUTA 
d, mmu60 d m e. Takum o6pa30M BO3SHUKJIO ÓBI pacxOzx1eHNE (nuBepreHnna) 
cperu pa3BUBaIoliMXCA STM IIyTeM CDOPM. 


©Qmr. 8. — CxeMa npezrromraraemoń aniornarpuueckoń HK cHMIaTpudeckoń BHy- 
TPHUBUNOBOH NqAapdhepeHqiaquu y hopamuHucbep. OóbacHenna B TekKcTe. 


CoBpeMeHHoe COCTOAHNe 3HaHnii o dbopamuHnucpepax He JHa€T BO3MOZK- 
HOCTM X4€JIATb OOJIEe TOHHBIX BBIBOĄOB IIO IIDMUMHAM OINMCAHHBIX HAMM 
TipolieccoB. HeT BO3MOZKHOCTK XOTA OBI ĄaTb IHIpPuÓJIMZUTEJBHBIA OTBET, 
IIOd4eMy YNJIMUHeHHaA CPOPMA BBINEJIMJIACH ECTECTBEHHBIM OTÓOpoM. COBpe- 
MEeHH0e COCTOAHME MZYHeHMA ÓMOJOTUM doopaumnuHucpep He qraeTr j7raxxe OCc- 
HOBaHui NJIA NUCKYCCHM IIO 3TOMy BoOrlipocy. 


E4ĄUHCTBeHHOŃ, HOBMĄMMOMY, J|OBOJIBHO BepHoji IpeXĄoCHIIKOM ABJIA- 
'eTca cCpakT, uTo usmeHeHnA Lagena sulcatiformis nponcxojmiu Ha cpoHe 
'(OTHOCMTEJIBHO HaipaBJIeHHbIX M3MeHEHNi CPENBI. OTO CBA3AaHO c OGrreń 
|perpeccnei BepxHe-M€JIOBOTO MOPA Ha TeppuTropnu cpeqHeń IIOJIbIIu M ero 
TOCTENeHHbIM MEJIbHaHHEM. € 9TUM MNOJIZKHbI ObIJIA ÓbITb CBA3AHBI M3ME- 
|HeHMA HIEJOTO pAja (baKTOPOB CPEĄbBI, CJIEĄOBATEJIbBHO B TOJZKE BPEMA M3- 
MeHeHMA B HaipaBJIeHM M HAMpAZKEHHOCTM ECTECTBEHHOTO OTÓOPA, KOTO- 
pbiń Mor 4qeliCTBOBaTb B ĄXAHHOM CJIydae B KaHeCTBE OPTOCEJEKIIMOHHOTO 
G>akTopa. HernpepbIBHOCTb OcanKOOOpa30BaHuA Bceń cepum ABJIAeTCA 
RDEJHIOCHIIKOŃ, HTO TYT Ą4EJIO He B OTĄEJIBHDbIX BOJIHAX MMMIITPDAHTOB, MO- 
DTVIIUX UPOHUKHYTb CIOJa, HaipumMep, M3 COCEFHUX BONOEMOB, HO B 3B0- 


o 


B'ta Palaeontologica Polonica — vol. 1/2 
4 
EE 


130 KPbICTBIHA IIOŻKAPBICKA m ALAM YP5BAHSK 


JEOLNMM ONHOŃ KOPeHHOŃ NHONYJANUM, HPOMCXOJNALIEM Ha cboHe M IOĄ BJIMA— 
HMeM M3MEH€HN CPEĄBI. 


CienyeT MYMaTb, HTO HOXOÓHbie ONMCAHHBIM HpOLNECCH, KAK HpUMED 
9BOJIOIIMOHHBIX MZ3MEHeHKi y Lagena sulcatiformis, umejim OoJIbiioe 3Ha- 
U€HME NIA SBOJNOHKM. DTO ÓbII ÓbI OJĄMH M3 CIIOCOÓOB BMNOOGPABOBAHKA. 
IipuMepki Takoro poqa ABJIeHnii He EJĘĄMHCTBEHHBI B NHAJIEOHTOJOTMACCKOM 
mmreparype. B cylyHOCTM TOUHO TaKMe 2KE MJIJA BECHMA CXOJHBIE IIDHMEDBI, 
KACAINiECA ApyTUX CHCTEMaTMAECKUX TPYHN, OIMACAJIM: HalIp. Foy 
(A. W. Rowe, 1899) zqjra mopcknx exxei Micraster m3 MeJIOBbIX O. 
(noanriee 3Ta paóora repepaóoraHa m rornojieHa L. Cućnot'oM, BRI 
KeppaTepc (R. G. Carruthers, 1910) qra kopana Zaphrentis m3 KapOOHa 
(ronojraeHa H. H. Swinnerton'om, 1950), 5puukmau (C. R. Brinkmann, 
1927) na zopalickoro awmoHura Cosmoceras (ionojrHeHa G. G. Simp- 
son'om, 1944), Tpyman (A. E. Truemam, 1922) xa ropańckux IEeJIEeNMIIOĄ 
Gryphaea, u MHOTo ĄpyTMX. JĘJIA pa3HBIX BMNOB cbopamuHnucpep O IIOx00- 
HOTO PORA ABJIEHMAX COOÓLNAJIM: Bponen (F. Brotzen, 1948), Buxep (C. A. 
Wicher, 1952), Cnramrb (J. Sigal, 1949), BenekuHq (R. Wedekind, 1940). Ilo- * 
BMNUAMOMy STM HPOHECCHI BECHMA HUACTBI M KAJKETCA MMEIOT BBLĄAKIICECH 
SHAaUeHMe NIA SBOJIOLNMM B IIEJIOM. 

Ia.dreoBooJroruueckaa Jlaóoparopna 
Ilorbckoń Akaq. Hayk a Bapm. VHuB. 
BapiriaBa, B qekaópe 1955 r. 
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KRYSTYNA POŻARYSKA i ADAM URBANEK 


EWOLUCJA LAGENA SULCATIFORMIS N. SP. Z GÓRNEJ KREDY POLSKI 


Streszczenie 


Praca dotyczy różnowiekowych populacji Łagena sulcatijormis n. sp. (Foramini- 
tera) j zmian zachodzących w ewolucji tego gatuniku. 

Lagena sulcatiformis stoi najbliżej Lagena sulcata (Wallker 6z Jacob), która jest 
gatunkiem szeroko rozumianym, grupującym w rzeczywistości pewną liczbę blisko 
siebie stojących gatunków. 

Badania oparto ma materiale pochodzącym ze skał górno-kredowych Polski. 
Zgromadzono ponad 2000 okazów z 4 poziomów, ściśle datowanych stratygraficznie, 
a miamowicie z mastrychtu środkowego, mastrychtu górnego, danu dolnego i danu 
górnego; 916 okazów pomierzono i poddano analizie wariacyjno-statystycznej. Ana- 
lizę wykonano dla ogólnego kształtu skorupki, określonego stosunkiem jej długości 
„do szerokości. Otrzymane dla każdej z tych 4 populacji krzywe dają obraz ciągłej 
sukcesji mowfologicznej, prowadzącej od zdecydowanej przewagi form sferycznych 
w populacji z poziomu najstarszego — do zdecydowanej przewagi form wydłużo- 
nych w poziiomiach najmłodszych. 

Osiągnięte różnice nie leżą jednak jeszcze na „normalnym poziomie systema- 
tycznym', Są to zapewne tylko przejawy dość daleko posuniętego polimorfizmu 
wewnątrzgatunikowego, którego przyczyny należy się zapewne doszukiwać w me- 
chanizmach genetyczno-populacyjnych, prowadzących do zmiany udziału poszcze- 
gólnych wariantów (typów genetycznych) w populacji. 

Różnowiiekowie populacje Lagena sulcatijormis n. sp. są zespołami tego samego 
basenu morskiego, kitóre żyły w różnych momentach jego historii geologicznej. Za- 
sadnicza ciągłość sedymentacji w tej serii osadowej stanowi przesłankę, że mamy 
tu do czynienia nie z poszczególnymi falami imigrantów z pnzylesłych zbiorników 
morskich, lecz z ewolucją jednej autochtonicznej populacji, zachodzącą ma tle 
i wskutek zmian reżimu hydrologicznego tego zbiornika. 


OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 116) 
Ukształtowanie żeberek w okolicach dolnego biegu skorupki (schemat) 


Fig. 2 (p. 117) 
Schemat pomiarów skorupki; d długość, s szerokość. 


Fig. 3 (p. 118) 
Krzywa zmienności procentowa stosunku długość/szerokość skorupki dla 38 poziomów 
knedy. Linia przerywana — mastrycht środlkowy, linia ciągła — mastrycht gómy, 
linia kropkowana — dan dolny. 
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Fig. 4 (p. 120) 
Krzywa zmienności procentowa stosunku długość/szerokość skorupki dla 3 pozio- 
mów górmmej kredy (oznaczenia jak na fig. 3). 


Fiig. 5 (p. 120) 
Krzywa zmienności stosunku długość/szenokość skorupki dla danu górnego 
z. Boryszewa. 


Fig. 6 (p. 122) 
"Typowe warianty Lagena sulcatijormis n. sp. z poszczególnych poziomów; a, b okazy 
z mastrychtu środkowego (Lucimia), c, d okazy z mastrychtu górnego (Kazimierz), 
e, J okazy z danu dolmego (Góra Puławska), g okaz z danu górnego (Boryszew). 
Okazy te znajdują się w zbiorach Zakładu Paleozoologii PAN No. F/1-7. 


Fig. 7 (p. 126) 
Zmiiany udziału procentowego w składzie populacji. Pola w przybliżeniu: proporcjo- 
_ malme do składu populacji Lagena sulcatiformis z poziomów 1-3; a formy sferyczne, 
i b formy wydłużone. Sposób obliczenia — jak na str. 121. 


Fig. 8 (p. 129) 
„schemat przypuszczalnego allopatrycznego i sympatryczneso zróżnicowania we- 
wnątrzgatunkowego u otwomnic. Objaśnienia w tekście, 
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SUR L'EVOLUTION DE LAGENA SULCATIFORMIS N. SP. DANS LE CRETACE 
SUPERIEUR EN POLOGNE 


Róćsumó 


Les auteurs ont ćtudić des populations de Lagena sulcatiformis n. sp. recueillies 
dans des horizoms successifs du Crótacć supórieur et ont analysć les changements 
qu'elles ont subis a travers ces horizons, 

L. sulcatiformis n. sp. se rapproche de L. sulcata (Walker 8z Jacob), espece 
composite, eorrespondant selon toute probabilitć a un groupe d'especes apparentćes. 

La prósente ćtude est basóe sur T'examen de 2000 exemplaires pris dans 4 hori- 
zóns appartenant respectivement au Maestrichtien moyen, au Maestrichtiem supórieur, 
au Danien infórieur et au Danien supćrieur. 916 spócimens furent mósurćs et stati- 
stiquement amalysćes. On a pris en considóration les variations de la forme du test 
dćfinie par le rapport entre sa longueur et sa largeur. Les courbes obtenues pour 
chacune de ces quatre populations ont donnć I'mage d'une succession monphologique 
continue, depuis la population la plus ancienne a predominance nette de formes 
sphóriques jusqu'aux populations plus rócentes, ou pródominent les foimmes 'allomgćes. 
Ces diffórences ne suffisent pas cependant pour ranger les populations extrómes 

"a des espóces diffćrentes. On y a plutót a faire a lexpression d'un polymorphisme 
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intraspócifique dont la cause devait resider dans les meócanismes genótiques des po- 
pulations conduisant aux changements dans leur sein des proportions de vaniantee 
ou types genetiques dóterminós. 

Les populations successives de L. sulcatifjormis se developpaient dans un meme 
bassin marin A differents moments de son histoire góologique. Etant domnć la 
continuitć de sćdimentation dans ce bassih, il faut adimettre qu'on y a a faire non. 
pas A des venues successives d'immiigramts, mais a Pevolution d'une population 
autochtone en accord et sous Linfluence des changements du regime hydrologique 


de ce bassin. 


yo. ra * 
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MARIAN MŁYNARSKI 
LIZARDS FROM THE PLIOCENE OF POLAND 


Study on the Tertiary bone-breecia Fauna from Węże 
near Działoszyn in Poland 


FARWAVIE 


Abstract. — Fossil remains are here described of Lacertilia collected from the bome- 

breccia of Węże, Poland'. They comsist mostly of skull and mamdible fragments, 

also of vertejbrae and bone scales referable to genera Lacerta, Ophisaurus and others, 

not more closely identifiable. These neptiles come very near to representatives 

oi the same genera described from the Pliocene of Hungary. Ophisaurus pannonicus 
Kormos occurs in both these fiaunal assemblages. 


INTRODUCTION 


Fossil remains of lizards have been yielded in fair abundance from 
the Pliocene bone-breccia of Węże. Unfortunately, they are mostly mi- 
nute and badly damaged fragments, barely serviceable for their specific 
determination. Lizards, thus far identified by the author, belong to the 
families of Lacertidae and Anguinidae. Remains, whose systematic posi-- 
tion is doubtful, owing to minute size of fragments and their poor state 
of preservatiom, are probably referable to the Agamidae and Gekkonidae. 
Some grounds also exist for suspecting the occurrence at Węże, in associa- - 
tion with Ophisaurus, of the genus Anguis, still living in Poland. 


With the exception of one mandible, all the material described in the 
present paper was prepared by treatment in 30%m acetic acid. It is the 
property of the Paleozoological Laboratory of the Polish Academy of 
Sciences in Warsaw amd of the Cracow Branch of the Academy's Zoolo- 


* Pamts I-V — see Acta Geologica Polonica, vol. II-V. Warszawa 1952-55. 
1 Reports on the here cited bone-breccia have been published in papers by 
J. Samsonowicz (1934), J. Stach (1952) and M. Młynerski (1955). 
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gical Institute. All the prepared fossil specimens, not t00 minute and of 
particular interest, have been registered under common inventory num- 
bers, those of lizards starting with number 400. 

The writer is greatly indebted to Professor Dr. Roman Kozłowski, 
Head of the Paleozoological Laboratory in the Polish Academy of Scien- 
ces in Warsaw, for the all round assistance extended to him while at 
work to prepare this paper. He also wishes to express his special thamks 
to Dr. Robert Hoffstetter of the Musćóum National d'Histoire Naturelle 
' de Paris, for his friendly attitude and most valuable suggestions con- 
cerming the systematic position of the fossil lizard remains from Węże. 
Thanks are also due to the writer's colleague Mr. J. Kulczycki for help 
in the preparation of specimens. 


DESCRIPTION 


Family Lacertidae 
Genus Lacerta Linnaeus, 1758 
Lacerta sp. 
(fig. 1) 

Material. — 1. Fragment of mandible with complete os dentale (No. 
407). 2. Fragment of mamdible with badly damaged surface (No. 408), 
3. Fragment of mandible with os coromoideum (No. 409), 4. Fragment of 
mandible with goniale, angulare and spleniale (No. 410), 5. Small frag- 
ments of mandibles and isolated teeth belonging to individuals of va- 
rious size (these fragments have not been givem Inventory Nos.). 

Dentary bone No. 407 (pl. I, fig. 2 and 4a, b) is in a state of exception- 
ally good preservation; its length is 11 mm. Teeth, also well preserved, 
with characteristic, conical crowns, resembling those of the recent La- 
certa viridis (Laurenti). Foramina dento-facialia distinctly visible on the 
outward side of dentary bone. Pleurodont dentitiom easily distinguishable 
on inward side of this bome (pl. I, fig. 4b). 

Badly damaged fragment of mandible with almost complete coronary 
bone, fragment of dentary with 4 teeth and a fragment of splenial bone. 
The teeth preserved with the dentary have an appearance identical with 
those described under specimen No. 407. 

Fragments cf jaws, mostly with dentary bone and isolated teeth, of 
a type characteristic of genus Lacerta (material without Inventory Nos.). 
These frągments are very minute and are referable to individuals of va- 
rious size. They may, possibly, represent jaws of several species of lizards 
within the genus here described. 

The mandible has been very badly demaged during preparation, so 
that sutures joining the various bomes are hardly visible. Its general 
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shape corresponds to that of mandibles of Lacerta, particularly so in the 
Recent Lacerta agilis L. The dentary bone has been broken off in the re- 
gion of mandibular symphysis. Small teeth, preserved in some parts only. 
Total length of fragment 17 mm. 

Fossil remains of mandibles, thus far collected, particularly those 
bearing Nos. 407 and 410, have served the present writer in his attempt 
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Fig. 1. — Lacerta sp., reconsitruction of mandible; bones: a angular, ar amti- 
cular, c coronary, d dentary, g gomial, sa supraangular; X 5. 


at a restoration of the complete mandible of the lizard here considered, 
assuming that all the described specimens (some unnumbered fragments 
excepted) are con-specific. During the restoration work the writer has 
iollowed other authors who have carried out similar restorations (fig. 1). 
Owimg to complete lack of other bone remains and close similarities of 
morphology shown by the several species of Lacerta, the writer was not 
able with more precision to determine their systematic positiom. 

Discussion. — Genus Lacerta Linnaeus is widely known from the 
Upper Tertiary of Europe. To say, H. Filhol (1878) described remains of 
these lizards from the Eocene phosphorites of Quercy. On fragments of 
the mandible he established several species, a. o. Lacerta lamandini 
Filhol and L. mucronata Filhol. The last form differs from those collected 
at Węże by its oblique dentition im relation to the dentary bone. A new 
genus, Pseudolacerta, has been established for this species by De Stefano 
(1903). F. Nopcsa (1909) does not regard as justifiable the erection of a new 
genus to include this form, since the Recent viviparous lizard, L. viwipara 
Jaquin (subgenus Zootoca), shows a closely similar type of dentition. 
A marked resemblance is also displayed by L. mucronata and the London 
Clay L. eocena Owen. 

There is also some likeńess between the lizard here considered and 
the species described by Filhol (1878) under the name of L. lamandini 
Filhol. Fossil remains of this lizard are also cited in Lydekker's Cata- 
lcgue (1888). This is a form closely allied to the Recent L. vtridis (Lau- 
renti), 
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From the Miocene of Sansam, Lartet (fide Nopcsa, 1909) mentions no 
less than three species of Lacerta (L. philippiana, L. ponsostiana, L. san- 
sanensis). Unfortunately, however, they have no adequate foundation 
and Nopesa is of the opinion lthat they are to be regarded as nomina 
nuda. 

The same exposure has yielded Lacerta? bifidenta, also cited by R. 
Lydekker (1888). This form differs from the fossil remains here describ- 
ed by its bofidemt dentition. 

By far the best knowledge of the Pliocene forms of Lacerta has been 
supplied from the Basin of Roussillon in France. A new species, under 
the name of L. rusciensis Depćret, was described from that site by Ch. 
Depóret (1890). This author believes it to be very closely allied to the 
Recent L. ocellata Daudin. Ch. Depóret, as the present writer too, had 
at his disposal fragments of mandible. It is to be regretted that he publi- 
shed mo drawings in his paper. Judging from his description, it must 
have been a larger form tham the lizard from Węże. Fragments of man- 
dible, described by P. Gervais (1859) under the name of L. crassidiens 
Gervais (fide Nopcsa, 1908), have also been collected from the Pliocene. 
The present writer is unfortunately unable to ascertain to what extent 
these remaims resembled his specimens. 

Obviously, no comparison is to be made of the Węże specimens with 
such as for example „Lacerta rottensis' or „L. pulla', which have been 
described om evidence of skeletal fragments (H. v. Meyer, 1859—1861). 
There is no record of fossil remains of the mandibles of these lizards and 
their systematic position seems somewhat doubtful. 

Of the recent species, the closest resemblance to the lizard from 
Węże is borne by L. viridis, owing to the shape of its dental crowns. 
In what size is concerned, tlhie specimens here considered come close to 
amalogous fragments of L. agilis L. 


Family Anguinidae 
Subfamily Anguininae 
Genus Ophisaurus Daudin, 1803 
Ophisaurus pannonicus Kormos 
(pl. I, fig. 1; pl. II—IV) 
1911. Ophisaurus pannonicus Kormos; 'T. Kormos, Der Pliozine Knochenfund bei 
Polgardi, p. 17%, fig. 19. 
1912. Ophisaurus novorossicus Aleksejew; A. Aleksejew, Opisanie meoticeskoj 
fauny.., p. 5—25. 
1918. Propseudopus cf. fraasi Hilgendorf; R. N. Wegner, Tertiar und umgelagerte 
IKreide..., p. 212. 
1921. Ophisaurus intermedius Bolaky; S. J. Bolaky, Additioms to the fossil Herpe- 
tology... p. 221. 
1921. Varanus deserticolus Bolaky; S. J. Bolaky, ibidem, p. 222-223, fig. 2. 
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„Material. — 1. Fragment of mandible, occipital part of the skull, the 
quadrate, imperfect vertebrae, small fragments of aranial bomes, cervical 
and dorsal scales (No. 404). 2. Vertebrae with fragments of ribs and 
groups of scales (Nos. 400, 403). 3. Prepared part mandible, mainly the 
dentary bone (No. 402). 4. Part of skull including the parietal, part of fron- 
tal, occipital, also imperfect vertebrae and scales (No. 406). 5. The whole 
oi the parietal bone (No. 405). 6. Fragments of epidenmal scutes (the 
osteoderms) from cephalic and dorsal regions, fragment of frontal and 
parietal bones and cervical scales (No. 401). 


Fig. 2. — Ophisaurus pannonicus Kormos, meconstruction of mandible; 
a angular, ar articular, c coronary, d dentary, g gonilal, sa supraangular; 
nat. size. 

In addition (to the here cited fossil remains, the material at the writ- 
er's disposal also contains an abundance of scales referable to the above 
species (bearing no Inventory Nos.). The present writer considers these 
remains as conspecific on the following evidence: | 

1. AI the Glass Lizard remains from Węże exhibit similar morpho- 
logical characters and belong to specimens of practically the same size. 

2. The greater part of these remains were found associated with 
scales of characteristic ornamentation. 

3. It is highly improbable for a genus containing so few species, 
to be recorded in several forms from the Pliocene of one locality. 

Mandtble (fig. 2). — On the preserved fragments it was possible to 
restore the whole mandible. It is considerably larger than the mandible 
of the Recent species Ophisaurus apodus (Pallas). The dentary is elongate 
and solid. It is in a satisfactory state of preservation in specimen No.402 
(pl. I fig. la, b) where the mandibular symphisis is quite distinct. Some 
teeth have also been well preserved (partially reconstructed in the draw- 
ing). They are low and typically ambliodont, particularly the posterior 
ones. Foramina dento-facialia are not too well preserved on the outside 
surface of the dentary bone. That part of the dentary bone preserved in 
specimen No. 404 touches the next mandibulars. The separating suture 
is here clearly visible. 

The coronary bone has its upper part damaged. It umites with the 
oroad supraangular bone. Foramen nervi auriculo-temporalis (A. M, 
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Fejćrvary-Langh, 1923: For supraang. pro excitu nervi Siebenrockiani man- 
dibulae?) has a sub-oval margin. The entire angular and gonial bones have 
been preserved and are clearly distinguishable. Articular bone is some- 
what less distinct. Unfortunately, the inside of the mandible has only 
partly been cleaned of the calcite coating, from fear of damaging it. 
Owing to this, such bones as the gonial, inside part of the coronoid and. 
of the angular, as well as splenial bones, are not perfectly visible. Only 
parts of the supraangular, coronary and dentary bones have been satis- 
factorily cleaned. The Meckelian groove is clearly seen, filled up by 
red-coloured calcite and with an elomgate oval shape, so characteristic 
of genus Ophisaurus. 


Other craniai bones. — Fragments of the frontal and parietal bones 
have been preserved. The latter is perhaps in the best state of preser- 
vation of all the specimens (registered as Nos. 403 and 405). Character- 
istic ornamentation is clearly visible in its anterior part. Foramen parie- 
tale is not visible. Processi parotici ossis parietalis are also in a satisfac- 
tory state of preservation and they impart a characteristic appearance 
to the whole bone. The shape of this bone is identical with that observed 
in the Recent species Ophisaurus apodus. To show off differences of size 
between the Węże specimens and the Recent Glass Lizard now found in 
Europe, the following table, giving measurements of the parietal bone, 
will be of help. 


Measurements of the parietal bone (in mm): 


Ophisaurus apodus Ophisaurus pannonicus 
from Węże 


1 2 


3) 
Complete iength 19 y 39 25 
Width 10 20 15 
Length of proc. parot. ossis parietalis il 22 15 


Specimens Nos. 403 and 404 show the occipital part of skuli, belong- 
ing to large individuals, in a satisfactory state of preservation. Supra- 
occipital bome is visible in specimen No. 404. A part of this bone, with 
calcite removed, presents an appearance which is characteristic of the 
genus. Foramen magnum is clearly visible. Condylus occipitalis, as com- 
pared to its size, seems somewhat wider tham it is in recent forms. The 
exoccipital bone distinguishable in specimen No. 404 is poorly preserved. 
Fragments of this bone are cemented by calcite. The basioccipital bone 
of the same specimen is quite well preserved. The quadrate, though ra- 
ther badly damaged, is clearly visible (pl. II, fig. 1). Its length is 20 mm, 
while that of a recent specimen is 17 mm. 
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Vertebrae and ribs. — The greater part of these remains are badly 
preserved. Their minute fragments are frequently found in association 
with scales. All the vertebrae are distinctly procoelic and are provided. 
with broad spade-like spinous processes, particularly distinet in specimen 
No 400. A part of the axis and minute fragments of the atlas have been 
preserved in two specimens, while a fragment of the prostlas is in asso-. 
ciation with specimen No. 404. The axis is also weil visible in specimen 
No. 400 (pl. II). Specimen No. 403 shows one entire cervical vertebra in 
a satisfactory state of preservation. Its anterior end is coated by calcite. 
This vertebra shows a solid fairly lomg spinous process. The prezygapo- 
physes are not large but broad. "The condylus vertebrae is strongly de- 
veloped and sharply projecting from the body of the vertebra. The shape: 
of this part of the vertebra is similar to that in the lizard of the family 
Varanidae*. This type of process is a feature typical of Ophisaurus and 
. should be regarded as its taxonomic character (Camp, 1923, p. 326). 

The costals have been preserved as a number of fragments (pl. II, 
fig. 2). They bear an appearance characteristic of limbless lizards. In 
specimen No. 400, pseudotubercula are easily distinguishable in the 
dorsal region of the costals. 

Osteoderms. — Some attention should be given to the scales and 
scutes of the species here described, quite abundant in the writers ma-— 
terial. The scale bone plates of the Anguinidae are, as a rule, in a good 
state of preservation. Their outside surface is ornamented in the same: 
manner as the scales of the Recent Glass Lizard and (those of others fossil 
forms thus far recorded from Europe. In specimen No. 400 whole groups. 
of cervical and dorsal scales have been preserved (pl. IV). The scales. 
here are amranged in characteristic rings round the animal's body. Only 
exceptionally do some scales slightly overlap one another. The cervical 
scales are, unfortunately, badly damaged. The parietal and frontal skull 
bomes, as well as the supraocular scutes (after the nomenclature of 
Schreiber, 1912) are fairly distimct in the preserved portion of head of 
the specimen (pl. IV, fig. 1). 

Scales of fossil Glass Lizards have been rather frequently recorded 
from various parts of Europe. In some cases these scales as well as inner 
skeletal parts associated with them, were referred to remains of some 
representatives of the family Scincidae. Close investigation studies, how- 
ever, mostly by Hoffstetter (1944), have shown that no representatives 


- 'The resemblance of the vertebrae in Ophisaurus amd those in Varanus is 
responsible for the error made by S. J. Bolaky (1921) in describing a vertebra: 
nelonging to O. pannonicus as referable to a mew fossil species, Varanus deser- 
ricolus. 
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of this family have, thus far, been recorded from the Tertiary of Europe. 
'The greater part of the would-be scincidians were assigned to Ophisaurus. 

Discussion. — It was not until 1923 that Ophisaurus pannonicus was 
described im detail by Mrs. Fejórvary-Langh. Kormos (1911) did but pu- 
blish a good photograph of his holotype (fragment of skull). These re- 
mains were yielded by the Pańmonian beds of Polgardi in Hungary. Fur- 
thermore, the species under consideration has also been „recorded from 
several sites in Hungary, the southern parts of the European Soviet ter- 
ritory, and from the Miocene in the vicinity of Opole, Poland. This lizard 
is closely allied to the Recent species O. apodus (Pallas), difiering from 
it by a much larger size and a consequently more strongly developed 
skeleton. 

As synonymous with O. pannonicus Fejćrvary-Lanmgh (1923) considers 
the species O. novorossicus Aleksejev, whose fossil remains have been 
collected from Upper Miocene beds within the Russian province of 
Kherson. The specific characters of this lizard are not reliable. "To say, 
the number of teeth, different than in O. pannonicus, is not a comstant 
character in the .Glass Lizards. Neither are differences of geological age 
of real significance. O. novorossicus is referable to the Miocene, and 
O. pannonicus to the Pliocene. Since phylogenetically these reptiles are 
longlived, Fejćrvary-Lamgh is of the opinion that to this species are re- 
ferable the mandibular remains of genus Ophisaurus, described by 
Wegner (1913) under the name of Propseudopus cf. fraasi Hilqgendorf from 
the Upper Miocene clays of Nowa Wieś Królewska in the vicinity of 
Opole, Poland, as well as certain remaims collected from Upper Tertiary 
beds of Hungary (for example Bolaky, 1921). 

Ophisaurus moguntinus (Boettger) is amother species of genus Ophi- 
saurus reconded from Europe. It is cited by H. v. Meyer (1859/61), but 
it was O. Boettger (1873) who described it. Regretfully, this description 
is concerned with scales only. F. Kinkelin (1884) refers to O. moguntinus, 
a fossil form recorded from the vicinity of Framkfort a/M. R. Lydekker 
(1888) mentions the remains of this form in the Catalogue of fossil rep- 
tiles in the British Museum (Natural History). They were collected at 
Rott mear Bonn. The same species is recorded from that region by H. v. 
Meyer (1859/61) and Boettger (1877). Though Nopcsa (1908) supports opi- 
nions suggesting the name established by Boettger (1877) to be nomen nu- 
dum, yet Fejórvary-Langh (1923) proves that in conformity to the nomen- 
clatory rules, this name has sufficient specific standing and is doubtlessly 
entitled to priority. It is this author, who has at length and with minute 
exactitude reported on the fossil remains of O. moguntinus. She based 
her description on material, in a satistactory state of preservation, from 
the Senckenberg Museum at Frankfort a/M., yielded by the Miocene 


LIZARDS FROM THE PLIOCENE OF POLAND 143 


beds of Rott near Bonn. The difference between O. pannonicus and O. 
moguntinus lies in the more progressive structure of the latter, form. 
It is certainly more closely allied to the Recent A. apodus. Fejćrvary- 
Langh (1923) reports in detail om these differences. The fossil remains 
from Węże exhibit similar differences in relation to O. moguntinus. 


A fossil form that has been well studied is Propseudopus fraasi Hil- 
gendorf, described by F. Hilgendorf (1885) from the Miocene of Stein- 
heim in Germany. The author believes that the index taxonomic cha- 
rącter of this lizard is the presence of a double row of prevomerine teeth. 
The greater part of fossil representatives of Ophisaurus are assigned to 
this genus by both Hilgendorf (1885) and De Stefano (1905). Fejórvary- 
Langh (1923) considers this form as synonymous with O. moguntinus. 
The only material difference between the Recent Ophisaurus and Hil- 
gendorf's fossil genus Propseudopus, namely the presence of double row 
«f prevomerine teeth, may be referable to individual variatioms. Fejćr- 
wvary-Langh asserts that an increase in the number of prevomerine teeth 
is of remarkably frequent occurrence in representatives of the Recent 
©. apodus (see F. Siebenrock, 1892, p. 186). This opinion is confirmed by 
the present writer's research studies on (the osteology of O. apodus. He 
has actually ascertained the presence of a double row of such teeth in 
specimens belonging to this species. The abolishment of genus Propseu- 
dopus is, therefore, deemed fairly justifiable. 

Another species assigned to Propseudopus was P. cayluxwi De Stefano, 
described by De Stefano (1904) from the phosphorites of Quercy on the 
intermaxillar bone and fragments of mandible. Fejćrvary-Langh (1923) 
regards this form as one of those typically erected by amateur makers 
„of mew specific names (,„Speciesmacher'). She believes it to be synonym- 
'©eus with O. moguntinus. Naturally, the assignment of an exact syste- 
matic position to remains of such minute diimensions must seem very 
'problematic. 

Ophisaurus ulmensis Gerhardt, described by K. Gerhardt (1903) from 
the Lower Miocene in the vicinity of Ulm, is another limbless lizard 
'which has been given a fair amount of attention. This species differs 
ifrom the Węże remains by quite another appearance of the mandible, 
still it may be that it was figured without great accuracy in the drawing 
published by the author. The sculpture of tooth crowms in O. ulmensis, 
Iby Gerhardt judged to be so characteristic of this form, is also recorded 
in Glass Lizards, both fossil and Recent, thus not being a very typical 
feature (see pl. i, fig. 1). After Fejervary-Langh (1923), this species is 

' be regarded as another synonym of O. moguntinus. "The specimen 
described by Gerhardt (1903) must certainly have belonged to a young 
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individual. To Ophisaurus may be referred the remains described by De 
Stefano from the phosphorites of Quercy, under the name ot Protrachy- 
saurus gaudryi (De Stefano), cited after R. Hoffstetter (1944). As men- 
tioned by this author, the occipito-ottical capsels in this species do not 
resemble analogous parts of the skull in lizards of the family Scincidae, 
their structure being as in Ophisaurus (Anguimidae). 

Teeth of lizards found in Sansan and briefly described by Lartet 
(1851) under the generic name of Anguis Linnaeus, are also referable to 
Ophisaurus. A somewhat more detailed description of these teeth has 
been given by Gervais (1859). Their shape is typical of Ophisaurus. 

Further quotations of fossil remains of Glass Lizards are made in se- 
veral other papers concerned with the fauna of Tertiary vertebrates from 
ilurope (see Fejervary-Langh, 1923). They comsist mainly of seales or 
iragments of mandibles, in the majority of cases referable to O. mogun- 
tinus. The closest comparison that the present writer was able to make 
of the Węże fossil remains belonging to Glass Lizards was that with ske- 
letons of the Recent O. apodus (Pailas). His own specimens, as well as 
those at the Museum of the Wroclaw University and the Zoological In- 
stitute, of the Polish Academy of Sciences, served the purpose of com- 
parison. The remains from Węże represent the same type of structure. 
Differences of any significance between these forms consist foremost 
in the markedly iarger dimensions of O. pannonicus from Węże (see table 
showing size of the parietal bone, length of reconstructed mandible in 
fig. 2, also dimensions as given by Fejórvary-Langh (1923) for Hunga- 
rian specimens). If we accept that O. pannonicus had, roughly speaking, 
the same body proportions as O. apodus, the specimens from Węże might 
have attained a length of two meters. Relatively to their size, the Węże 
specimens may be supposed to have had scales somewhat smaller than 
. the Recent species. 


Fragments oj incertae sedis 


The bone material from Węże, prepared by chemical treatment, con- 
tains fairly numerous, though unfortunately most minute fragments of 
mandibles and isolated teeth of small lizards, with an uncertain syste- 
matic position. Owing to these circumstances the systematic assignments 
attempted by the present writer must be regarded as provisiomal only. 

Probable representative of the family Agamidae. — Two small teeth 
in a fragment of mandible (fig. 3). Their acrodont arrangement on the 
dentary bone leaves little doubt as to their appurtenance to Agamidae. 
The writer has compared them in the first place with teeth of the Re- 
cent Agama stelio (Linnaeus) found in Iraq and in Palestine. From that 
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species the teeth here considered differ by their crowns being bent 
backward. 

The tentatively identified representative of the Gekkonidae (pl. I, 
fig. 3), — This consists of a fragment of mandible belonging to a very 
small lizard. The .dentary bone is but 4 mm long, the teeth but 1 mm 


Fig. 3. — Agamidae (?), frag- Fig. 4. — Gekkonidae(?), fragment of 
ment of mandible; length mandibile; length 4 mm. 
4 mm. ; 


high. Fragment of the dentary bone and the damaged teeth are of a shape 
characteristic of the Gekkomidae. These remains have by the writer 
been compared with remains of fossil species described by Hoffstetter 
(1946) and with the Recent species of such palearctic forms as Hemidac- 
tylus turcicus (Linnaeus) and Tarentola mauritanica (Linnaeus). 


Fig 5 — Anguis (?), fragment of mandible; length 5 mm. 


cf. Anguis (fig. 4). — One fragment of mandible may here, very pro- 
visionally, be referred to Anguis (Linnaeus). The three teeth preserved 
in this specimen are sharp pointed and hooked backwards as in many 
smialkes. The occurrence in the Pliocene bone-breccia from Węże of small 
scales with ornamentation somewhat resembling that in the scales of 
Ophisaurus, though of a considerably smaller size, speaks in favour ot 
the presence in the breccia of genus Anguis. Evidence against this iden- 
tification is furnished by the rather indistinct dentition of the considered 
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remains. To say, the Anguinidae, like most lizards, have a pleurodont 
dentition, while in the writer's specimen this type of dentition cannot 
be ascertained beyond doubt. It is not, therefore, out of the question that 
the described fragment may be referable to a small snake and not to 
a limbless lizard. 


GENERAL REMARKS 
Characters of the lizard fauna from Węże 


The lizard fauna from Węże is palearctie to a still greater extent than 
the tortoise fauna from the same breccia (Młynarski, 1955). Representa- 
tives of all the cited systematic units live at present in Europe. There 
is a distinct resemblance between the described fauna and the Recent 
fauna from the Balkan Peninsula, where the genus Ophisaurus, Gek- 
konidae and Agamidae occur in abundance. This may probably be 
accounted for by the similarity of climatic conditions prevailing at Węże 
during the Pliocene. The topography of these areas also showed some 
resemblamce. In Pre-glacial times the Jurassic cliffs from the Cracow— 
Wieluń area were very much like the Karst klippen rocks now encount-- 
ered, in Yougoslavia for example. Karst rocks of this type with numer- 
ous fissures, caverns and various sinks are the favourite habitat of 
Glass Lizards. Favourable biologie environment may be responsible for 
the abundance of the reptile fossil remains in the bneccia under consi- 
deration. Representatives of the Agamidae, as well as Gekkonidae and 
Glass Lizards are all animals belonging to a warmer and continental 
climate. Their usual habitat is that in a xerothermic environment. Living 
representatives of Lacerta and Anguis are up to the present time found 
in Poland. 


Comparison of the lizard fauna from Węże with that of other Tertiary 
sites from Europe 


The lizards from Węże come quite near the Tertiary lizards, particu- 
larly so the Pliocene lizards from Hungary. This is very much so with 
Ophisaurus pannonicus, a species recorded from Polgardi, Kópecz and 
Ajnacskó. 

Special stress should be made on the occurrence of this species in the 
freshwater Upper Miocene clays from Nowa Wieś Królewska im Silesia. 
The fauna of that exposure, made widely known by R. Wegner (1913), 
is closely allied 'to the Pliocene fauna from Węże. In addition to O. pan- 
nonicus, the writer was also able to identify in the Węże breccia a tor- 
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toise referable to Geoemyda eureia (Wegner) thus far never recorded. 
from any other locality besides the Nowa Wieś Królewska. 

The Pliocene fauna from Roussillon differs from that here deseribed 
by the absence of Ophisaurus. Genus Lacerta occurring among the Rous- 
sillon vertebrates, is represented there by a form which is larger than 
that in the Węże breccia. This is, however, a most „cosmopolitic* genus: 
and one without significant characters. 

Fossil remains collected from the phosphorites of Quercy are distinctly 
related to our material. Representatives of the same groups are recorded 
there as from Węże (Anguinidae, Lacertidae). These phosphorites have 
also yielded forms absent from Węże and not encountered at present 
within Europe (Inguanidae). 

Among other Tertiary sites, with fauna approaching the Pliocene 
fauna from Węże, are to be mentioned: Rott near Bonn, Steinheim, Hal- 
sach, Wisenau, Hochheim near Mainz and Ulm in Germany; Samnsan, 
Saint-Górand-le-Puy in France; Petroverovka, Novo-Elisavetovka (?) and 
Savickoe in the Soviet Union. 


Ophisaurus pannonicus from Węże as compared with the Recent 
Ophisaurus apodus 


As has been repeatedly ascertained im this paper, the fossil remains: 
of O. pannonicus from Węże are closely allied to the Recent species 
O. apodus. Fejćrvary-Langh (1923) has observed a doubtless relationship 
of these lizards. Whether O. pannonicus is the direct ancestor of the pre- 
sently living form, is difficult to establish. De Stefano (1905) believes the 
species O. moguntinus Boettger (= Propseudopus fraasit Hilgendorf), to 
be the ancestor of the recent European species. As compared with the 
form from Węże, this is a more primitive species. In view of the above, 
the writer is enabled to propose, after Fejórvary-Langh (1923), the follow 
ing phylogenetic development of O. apodus: 


Holocene Ophisaurus apodus (Pallas) 
5h 
Holocene (?) Ophisaurus pannonicus Kormos 
Pliocene ji 
Miocene 
Miocene Ophisaurus moguntinus Boettger 


Eocene (?) 
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In this phylogenetic pattern O. pannonicus is a link between O. ma) 
guntinus, the oldest of the recorded species, and the Recent O. apodus. 
In relation to fossil forms, O. apodus seems as if it were a stunted form. 
During the Tertiary, lizards of genus Ophisaurus occurred throughout 
Central Europe. Their present geographic distribution is probably due 
to action of the glaciation period, when the ancestons of O. apodus were 
forced southwards. This supposition does not make it inadmissible that 
ancestors of genus Ophisaurus, not yet discovered, should, not have mii- 
grated from Asia (representatives of primitive Diploglossa?, after McDo- 
"well and Bogert, 1954). This, however, must have been as early as at the 
beginning of the Tertiary, since the evolution of genus Ophisaurus s. str. 
has taken place in Europe. On this point the opinion of the writer con- 
curs with that of Fejćrvary-Langh (1923), though he was not able to 
make himself familiar with her most valuable work, till after he had 
finished writing the present paper. 

Species from Asia exhibit rather important differences as compared 
to forms from Europe. To say, the well known south-China species O. 
harti (Boulenger) (subgenus Dopasia), has the features of genera Anguis 
and Annielia. According to S$. B. McDowell and C. M. Bogert (1954), this 
lizard comes much closer to the North-American species O. gracilis (Gray) 
than to European species. 

Zoological Institute 
oj the Polish Academy of Sciences 


Cracow Branch 
Kraków, December 1955 


REFERENCES 


ALEKSEEV A. 1912. Opisanie meotićeskoj fauny pozvonoćnych iz okrestnosti mest. 
Petcoverovki. Ć 1 (Anguinidae). Zap. Novoros. Obść, Estestv., 34. Odessa. 

BOETTGER O. 1873/74. Gliederung der Cyrenenmergelgruppe in Meinzer Becken. 
Ber. Senckenberg. Naturf. Ges., 50-102. Frankfurt a/M. 

— 1876/77. Uber die Fauna der Corbicula-Schichten im Meinzer Becken. Palaeon- 
togr., 24, 185 - 220. Cassel. 

BOLAKY S. J. 1913. Additions to the fossil Hierpetology of Hungary from the 
Pamnonian and priaeglacial period. Mitt. Jb. k. Ungar. Geol. Reichsanst., 24, 
217 - 230. Budapest. 

CAMP CH. L. 1923. Classification of the Lizands. Bull Amer. Mus. Nat. Hist. 68, 
290 - 435. New York. 

DEPERET CH. 8% DONNEZAN A. 1890. Animaux pliocónes de Roussillon. Mem. Soc. 
Góol. France, 3, Pawiis. 

FEJERVARY - LANGH A. M. 1928. Beitriige zu einer Monographie der fossilen 
Ophisaurier. Palaeont. Hungar., 1, 7, 123-220. Budapest. j 

FILHOL H. 1877. Recherches sur les phosphorites de Quenrcy. Paris. 

GERHARDT K. 1903. Ophisaurus ulmensis n. sp. aus dem Untermiozin von Ulm. 
Jhejte Ver, vaterl. Naturk. Wiirtemb., 59, 67-71. Stuttgart. 


LIZARDS FROM THE PLIOCENE OF POLAND «149 


GERVAIS P. 1859. Zoologie et Paleontologie Francaise. Pamis. 

BILGENDORF F. 1885. Die steinheimex Giirtelechse Pseudopus Fraasii. Ztschr. 
deutsch. geol. Ges., 37, 358 - 378. Berlin. 

HOFFSTETTER R. 1944. Sur les Scincidae fossiles, 1. Formes europóennes et nord- 
amćricaliines. Bull. Mus. Nat. Hist. Nat., 16, 547-553, Paris. 

— 1946. Sur les Gekkonidae fossiles. Ibidem, 18, 195 - 208. 

KINKELIN F. 1884, Die Schleusenkammer von Frankfurt-Niedemrad und ihre Fauna. 
Ber. Senckenberg. Naturj. Ges. 219 - 250. 

KORMOS T. 1911. Der pliozane Knochenfund bei Polgardi. Foldt. Kózżl., 41, 1-19. 
Budapestt. 

LYDEKKER R. 1888. Catalogue of fossil Reptiles of British Museum, 1. London. 

McDOWELL S. B. £ BOGERT C. M. 1954. The systematic position of Lanthonotus 
and the affinities of the Anguinomorphan Lizards. Bull. Amer. Mus. Nat. Hist., 
105, 1, 1- 142. New York. 

MEYER H. v. 1859/61. Lacerten aus der Braunkohle des Siebengebirges. Palaeontogr., 
7, 14-18. Cassel. 

MŁYNARSKI M. 1955. Żółwie z pliocenu Polski. (Tortoises fmom the Pliocene of 
Poland). Acta Geol. Pol., 5, 2, 161 - 214. Warszawa. 

NOPCSA F. 1908. Zur Kenntnis der fossilen Eidechsen. Beitr. Paldont. Geol. Oester. 
Ung., 21, 38 - 62. Wien— Leipzig. 

SAMSONOWICZ J. 1934. Zjawiska krasowe i trzeciorzędowa brekceja kostna w Wę- 
żach pod Działoszynem (Sur les phóćnomenes karstiques et la brEche osseuse 
de Węże pres Działoszyn sur la Warta). Zab. Przyr. Nieożyw. (Monum. Nat 
imanimće), 3. Warszawa. 

SCHREIBER E. 1912. Herpetologia Europaea. 2. Aufl. Jena. 

SIEBENROCK F. 1892. Zur Kenntnis des Kopfskelettes der Scincoiden, Anguiden 
und Gerrhosauriden. Ann. k. k. Naturhist. Hofmus. 4, 163 - 196. Wien. 

STACH J. 1952. Arctomeles pliocaenicus, nowy rodzaj i gatunek z podrodziny bof- 
sukowatych (Arctomeles pliocaenicus, n. g. 8z sp. from Węże). Acta Geol. Pot., 
2, 1/2, 129-158. Warszawa. 

STEFANO G. De. 1904. Sauri del Quercy appartenenti a la collezone Rossignol. Atti. 
Soc. Ital. Sci. Nat. 42, 382-418. Milano. 

— 1905. Sul genere Propseudopus Hilgendorf. Riv. Ital. Paleont., 11, 30-33. Perugia. 

WEGNER R. N. 1913. Tertiar und umgelagerte Kreide bei Oppeln (Oberschlesien). 
Palaeontogr., 60, 175 - 274. Stuttgart. 


MARIAN MLYNARSKI 


JASZCZURKI Z PLIOCENU POLSKI 
Streszczenie 


Praca zawiera opis i systematyczny przegląd szczątków jaszczurek, pochodzą -- 
cych z plioceńskiej brekcji kostnej z miejscowości Węże koło Działoszyna nad War- 
tą. Opisano przedstawicieli dwóch rodzin jaszczurek, Anguinidae i Lacertidae, na- 
leżących do rodzajów Ophisaurus i Lacerta. Szczątki zaliczone do rodzaju Lacerta 


(iragmenty żuchw) wykazują cechy wspólne gatunkom współczesnym L. agilis L. 
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i L. viridis Laurenti. Występujący w Wężach Ophisaurus pannonicus Kortmos jest 


dużą beznogą jaszczurką przeszło dwumetrowej długości. Został on opisany po ER 
pierwszy z pliocenu Węgier przez T. Kormosa (1921), a następnie przez A. tąd pe 
vary-Langh (1923). Jest to forma anatomicznie bardzo zbliżona do A aa 
gatunku Ophisaurus apodus (Pallas). Żółtopuzika z Wężów uważam, podobnie jak 
Fejórvary-Langh (1. c.) za formę przejściową między kopalnym gatunkiem O. mo- 
guntinus Boettger a O. apodus (Pallas). 


W opracowanym materiale znajdują się poza tym szczątki, które, ze względu na 
ich fragmentaryczność, zaliczyłem warunkowo i miie obowiązująco Ido przedstawi- 
cieli rodzin Agamidae i Gekkonidae. Istnieją również przypuszczenia, że w brekćji 
znalazł się drugi przedstawiciel rodziny Anguinidae, należący do rodzaju Anguis (cf. 
Anguis). Ze względu na drobny fragment tych szczątków i zły stan zachowania, do- 
kiadne określenie ich przynależności jest trudne. Możliwe jest także, iż są to frag- 
mienity szczęki małego węża. 

W części ogólnej scharakteryzowano faunę jaszczurek jako wybitnie palearktycz- 
ną oraz porównano ją z fauną innych trzeciorzędowych znalezisk na terenie Euro- 
py. Na zakończenie omówiono pokrewieństwo gatunków O. pannonicus i O. apodus. 


OBJAŚNIENIA DO ILUSTRACJI 


i Fig. 1 (p. 137) 
Lacerta sp., rekonstrukcja żuchwy; a angulare, ar articulare, c coronoideum, 
d dentale, g goniale, sa supraangulare; X 5. 


Fig. 2 (p. 139) 
Ophisaurus pannonicus Kormos, rekonstrukcja żuchwy; oznaczenia — jak w fig 1: 
wielk. nat. 


Fig. 3 (p. 145) 
Agamidae (?) fragment szczęki; długość 4 mm 


| Fig. 4 (p. 145) 
Gekkonidae (?), fragment szczęki: długość 4 mm. 


Fig. 5 (p. 145) 
Anguis (? ) fragment szczęki; długość 5 mm. 


Id M 

Fig. 1. Ophisaurus pannonicus Kormos, os dentale; a od strony zewnętrznej, 
b od strony wewnętrznej. k 

Fig. 2. Lacerta sp., fragment os dentale. 

Fig. 8. Gekkonidae (?), fragment os denitale. 

Fig. 4. Lacerta sp. os dentale; a od strony zewnętrznej, b od strony we- 
wmętnznej. 

Kreski pod figurami odpowiadają wielkości naturalnej okazów. 
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Fig. 1. Ophisaurus pannonicus Kormos, fragmenty czaszki, kręgów oraz łuski; 
ax axis, c coronoideum, d dentale, dr płytki kostne łusek (dermalia), fm foramen 
magnum. sa supraangulare, sM sulcus Meckeli, so supmaoccipitale, qg quadmatum, 
v vertebrae; wielk. nat. 

Fig. 2. Ophisaurus pannonicus Kormos, fragmenty kręgów, żeber oraz łuski; 
ax axis, ct costae, dr płytki kostne łusek, v verttebrare. 


PL. III 
Fig. 1. Ophisaurus pannonicus Kormos, os parietale; dr rzeźba powierzchni 
Kości, al area levis, pp processus paroticus; X 3. 
Fig. 2. Ophisaurus pannonicus Kormos, fragmenty kości i tanczek głowy; 
j frontale, p pamietale, ss scuta supraocularia; X 2. 


PTY 


Fig. 1. Ophisaurus pannonicus Kormos; fragment przedniej części ciała; X 0,5. 
Fig. 2. Ophisaurus pannonicus Kormos, łuski; X 10. 
Fig. 3. Ophisaurus apodus (Pallas), łuski; X 10. 


| MAPHAH MJIbIHAPCKHA 
1IIEPKHIBI K3 IJIHOIEHA IIOJIBUIH 
Pe3roMe 


Ilpexqraraemaa paóoTa coqep;kHT OMlACAHHe H CHCTEeMATHMUECKHOE OÓO3PEHHE OCTAT- 
ROB AINEPKI NIJIKONSEOBOŃ ÓpekUKH U3 MeCTHoCTH BeH:ke Ómas JaaromuHa y p. Bap-- 
Tbl. OMACHIBAIOTCA IPEĄCTABHTEJIH ĄBYX CeMEŃCTB AliepHi Amnguinidae «u Lacertidae, 
IpHBAĄJIEKAINHX K połaM Ophisaurus Hu Lacerta. Ocranku OorHeceHHbie k pojry Lacerta 
(o6JIoMOK HMKHMX UeJlocTeh) oóHapywkuBaeT OÓINHe MPHBHAKH C COBPEMCHHBIM BHAJĄOM 
L. agilis L. M L. viridis Laurenti. BcrpeuaemMbiń B BeHxax Ophisaurus pannonicus 
Kormos ABJIAeTCA ÓOJIbnIOŃ, IUMeHHOH KOHeUHOCTeEH adiiepuleń, NIMHOIO CBbIIIE 2 M. 
BnepBblie ormKca.JI ee KopMoli (T. Konmos, 1921) ua nIuonqeHa BeHrpun, a 3arem WVeep- 
Bapbi-JldHr (A. M. Fejćrvary-Langh, 1923). Ilo cBoeMy aHaToMUYeCKOMY CTpoeHUro 
81a bopMa BecbMa ÓJMH3KA COBpEMEHHOMY BANY Ophisaurus apodus (Pallas), ABTop, 
kak u PeepBapbl-JIaur (1923) cHKATaeT ;KOJITONY3KKA HU3 BeHikeB HIpoMeHtyTodHoń (pop- 
MOŃ MeRyy HKCKOliaeMBIM BHJ]OM O. moguntinus Boettger u O. apodus Pallas. 

Cpequ nccjienyeMoro MaTephajla HaXOĄATCA KPOME TODO OCTATKH, KOTOPble BBHNY 
HaXOTKH  TOJIBKO (bparMeHTOB yCJIOBHO OTHeCeHbl K UpeĄCcTaBHTEJIAM CEMEeACTBA 
Agamidae u Gekkonidae. |IIpexqnoJaraerca Towte, UTo B Ópekunn Hainqea 4pynoń 
nNpeqCcTaBHTeJIb ceMeficTBa Anguimidae, ipuHanexkamni k pony Anguis (cf. Anguis). 
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BBAny IIoXOli COXPAHHOCTU HEÓOJIBHIAX OÓJIOMKOB BTHX OCTATKOB, TO4HOE MX OlIpe- 
NeJieHHe BecbMa B3ATpyqHUTEJIBHO, BOBMORŁHO TakKHte, ATO STO OCTATKA HiikHeńi UEJIE0- 
CTH HeÓOJIbIIOŃH 3MEH. 

B oómeń uacTru XapakTrepusyeTca (bayHa AIepHN, kak HCEJIIOHHTEJIBHO TajleapK- 
THUECKAA MH CpaBHHBaeTcA c payioi ĄpyrHX TpeTUUHbIX FAXOĄOK Ha Teppuropuu EB- 
porbi. B 3akIIoueHHe paCCMaTpHBAeTCA BOIPOC poĄCTBa O. pannonicus m O. apodus. 


ACTA PALAEONTOLOGICA POLONICA, VOL. ! "M. MŁYNARSKI, PL. 1 
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Fig. 11 Ophisaurus pannonicus Kormos, dentary bone; a exterior view, b interior 
view. 
Fig. 2. Lacerta sp., fragment of dentary. 
Fig. 3. Gekkonidae (?), fragment of dentary. 
4. Lacerta sp., dentary; a exterior view, b interior view. 


Lines under figures correspond to natural size of specimens. 
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Nd 
Fig. 11 Ophisaurus pannonieus Kormoś, fragments of skull, vertebrae and scales; 
bones: az axial, c coronary, d dentary, dr scale bone plates (dermalia), 
jm foramen magnum, sa supraangular, sM sulcus Meckeli, so supraoccipital, 
q quadnate, v vertebnae; nat. size. 
Fig. 2. 


Ophisaurus pannonicus Kormos, fragments of vertebrae, ribs and scales; 
ax axis, ct costae, dr scale bone plates, v vertebrae; nat. size. 


ACTA PALAEONTOLOGICA POLONICA, VOL. I M. MŁYNARSKI, PL. JH 


Ophisaurus pannonicus Kormos, parietal bone; dr sculpture of bone surface, 
al area levis, pp processus paroticus; X 3. 


Ophisaurus pannonicus Kormos, fragments of head bones and shields; 
f frontal, p parietal, ss scuta supraocularia; X 2. 


ACTA PALAEONTOLOGICA POLONICA, VOL. I M. MŁYNARSKI, PL. IV 
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Fig. 1. Ophisaurus pannonicus Kormos, frag l 

l , ; gment of anterior » 
Fig. 2. Ophisaurus pannonicus Kormos, scales; X 10. ONA AMG 
Fig. 3. Ophisaurus apodus (Pallas), scales; X10. 
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MARIAN MŁYNARSKI 


ON A NEW SPECIES OF EMYDID-TORTOISE FROM THE PLIOCENE 
OF POLAND 


Study on the Tertiary bone-breccia Fauna from Węże 
near Działoszyn in Poland 


PART VII* 


Abstract. — An additional discovery has recently been made in the Węże bone- 

breccia of more perfect remains of a Pliocene tortoise, previously identified by the 

writer with Emys orbicularis L. This find justifies the erection of a new species for 
which the name of Emys wermuthi n. sp. is suggested. 


INTRODUCTION 


In his earlier papers dealing with the tortoise fauna from the Pliocene 
of Poland (Młynarski, 1953, 1955), the present writer has described and 
assigned to the recent species of Emys orbicularis (L.) quite a number of 
iairly well preserved freshwater tortoise remains. Yet, as was poimted 
out in the two cited papers, the fossil remains of these tortoises differ 
from the living representatives of that species by such features as the 
shape of supracaudal shields and a more vaulted carapace. These cha- 
racters, however, were regarded as of no material significance and refer- 
able to individual specific variations. It is known that, in imdividuals 
from species Emys orbicularis, pretty numerous variations of the shape 
of shields and bone plates are rather frequently recorded, differing dis- 
tinetly from the regular type of structure common to this species. For 
example, large old individuals of Emys orbicularis occur with supracau- 
dal shields resembling those observable in the Węże specimens. 

In the end part of his paper on the fossil remains of Emys orbicularis 
(1955), the present writer has suggested that on the ground of the here 
mentioned differences the described remains are perhaps assignable to 
another fossil species, maybe never thus far recorded. This suggestion is 


* See note om p. 135. 
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fully confirmed on specimens of the same form, collected only quite 
recently. On this ground the writer deems it mecessary to revise his 
previous opinion regarding the systematic position of the fossil Pond 
Tortoise remains from Węże, here considered. Since comparative studies 
made of these forms and those of living, fossil and sub-fossil tortoises 
from the Emydidae subfamily have shown important differences between 
the forms thus far recorded and the material here considered, the writer 
thinks there is justification for their specific separation. The name by 
whiich he wishes to designate the new species is that of Dr. Heinz 
Wermuth, a German chelonologist. 


DESCRIPTION 


Emys wermuthi n. sp. 
(fig. 1-3) 
1958. Emys orbicularis (L.); M. Młynarski, Pond tontoise Emys orbicularis (L.) from 
the Pliocene of Poland, fig. 9, pl. II. 
1955. Emys orbicularis (L.); M. Młynatnski, Tontoises from the Pliocene of Poland, 
fig. 19, 20. 


Holotype. — Carapace, almost perfect, in a satisfactory state of pre- 
servaltion, wamting a fragment of the caudal part omly; also posterior lobe 
of plastron (No. 290). 


Paratype. — 1. Fragment of anterior lobe of plastron (No. 200). 
2. Fragment of caudal end of carapace (No. 202). 
Material. — 1. Fragment of posterior lobe of plastron and fragments 


of plates of carapace (No. 201). 2. Large fragment of carapace showimg 
a mould with impressions of costals and neurals (No. 204). 3. Mould 
impression of carapace and large fragments of costals and marginals 
(No. 205). 4. Fragment of a crystalline calcite mould of carapace (No. 
203). 5. Fragment of lateral part of carapace (No. 273). 6. Fragment of 
carapace (No. 273). 

Carapace. — The holotype's carapace is imperfect. It lacks a large 
ponrtion of the caudal end and also that pant posterior from approximately 
the thind costal om the right side. The anterior border of carapace also 
slightly damaged. The surface of the preserved plates is in a very 
satisfiactory condition. Both, the sutures of the bones and those of the 
shiellds are distinctly shown. Inside of carapace filled with crystalline 
calcite of a deep red colouration. 

The nuchal is a large hexagonal plate with a trapezoidal contour. Its 
anterior free border being damaged, the nuchal shield furrow is hardly 
discernible on the surface. , 


Ui$zz="zt4 
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Fig.1.— Emys wermuthi m. sp. (holotype), carapace; nat. size. Wanting parts 
specimens indicated by broken lines. 


of 
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The neurals lst to 6th are preserved in the holotype specimen. lst 
neural is an elongate quadrangle with vaulted borders. Znd to 5th meurals 
are hexagonal, displaying a shape characteristic in the majority of 
emydids, to say: postero-lateral borders of neurals are distinetly longer 
tham the antero-lateral, resulting in the cranial border beimg longer than 
that of the caudal border. All neurals are relatively wide. The 5th neural 
is imperfect. Its preserved fragment does not present a typical appearance, 
neither qoes the 4th neural. This may possibly be an irregular splitting 
of the bone plates, pretty frequently recorded in tortoises. 

The costals lst to 5th entire, also fragments of the 6th and 7th. All 
costals are markedly wide. Satisfactorily preserved costals on the left 
side of carapace are shown to resemble in shape the costals of genus 
Testudo. To say: in its lateral part united with the marginals the 2nd 
costal is distinctly wider as compared with the 3rd, whereas the width 
of the vertebral part of the 3rd somewhat exceeds that of the Znd. This 
shape of costals doubtlessly correlates with the strongly vaulted carapace. 

The marginals lst to the 8th have been preserved, also small fragments 
of the 9th. They are high and wide. Approximately along the midline the 
surface of the marginals is traversed by furrows of the costal and marginal 
shields. On the right side, in the region of the 3rd and 4th marginals the 
carapacial surface is nodose and sinuous. These irregularities must have 
existed during the lifetime of the given individual, having most probably 
developed already in the embryonic stage. 

The nuchal shield may be restored on the furrow of the right side 
cranial border of the carapace only, this being in a most umsatisfactory 
state of preservaiion. It is shomt and stunted. 

The vertebral shields. The contour of the whole vertebral shields 
I-IH, also that of a fragment of shield IV may be restored on the 
preserved furrows. In relation to their width these shields are EP WCUY 
elongate, particularly so in the case of shield I. 

The costal shields. Casts of shields I and II and a fragment of shield 
III. These costal shield are exceptionally wide, being considerably wider 
than the corresponding vertebral shields. 

The marginal shields. The contours of shields I - VIII may be restored 
on the furrows which are in a satisfactory state of preservation. The 
shields are low and narrow. Their anterior borders are vaulted. Fragments 
only have been preserved of shields I, II and III. About one third of 
shield V on the left side of carapace is traversed by a supplementary 
non-typical furrow. On the right side, shield V is also small and non- 
typical. 

Plastron. — Whole hypoplastrals and xiphiplastrals in a satisfactory 
state of preservation, damaged in the anal part only. The hypoplastrals 
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5.2.— Emys wermuthi n. sp. (holotype), plastron; mat. size. Wanting parts of 
specimens indicated by broken linies. 
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are wide, distinctly rectangular. The abdomino-femoral furrow is clearly 
showm on their surfaces. From the preserved fragment of xiphiplastrals 
it may be concluded that they were gently rounded in the amal part and 
without anal notches. The femoro-anal furrow is easily discernible. 

The contours of a fragment of the abdominal shield, of the whole 
femoral shield and of the anal shields may be restored on the preserved 
funrows. All the shields here approximately agree in shape with corre- 
sponding shields of the living species Emys orbicularis. 


Holotype dimensions (in mm): 


Length of carapace PR) SER AFU (SLA TREN DO 
Width of canapace measured at the junotion oś 

the hyo- and hypoplastrals (the bridge) . . 97 
Height of carapace measured on section of 

a wiire-made model R AMEJĄCJAŻE A 00, 126 56 
Length of posterior lobe of plastrm . . . . 80 
Wildth of posterior lobe of plastnrom . . . . 90 


An exhaustive description of the remaining material was given in 
a paper published by the present writer in the year 1953, also containing 
measurement results obtained for the several plates and shields of the 
shell. 


GENERAL CHARACTERISTICS OF EMYS WERMUTHI N. SP. 


This turtle was of a moderate size, with markedly vaulted carapace, 
steep im its lateral region, flattened in the vertebral region. No vertebral 
or lateral borders are shown. In the caudal part the width of the carapace 
almost equals that of the cranial part. The nuchal shield is small. The 
costal shields distinctly wider than the corresponding vertebral shields. 
The supracaudal shields are high, rather large and with rounded cranial 
borders (compare with fig. 4 on p. 552 of the writer's paper published 
in 1958). Carapacial borders are indistinctly shown and very slightly 
flanged. Plastron is united to the carapace by ligaments amd cartilage. 
It is very broad and probably agrees well with the conitour of the 
carapace. Mobility of plastral lobes unknown. 

Figures 1 and 2 represent the nreconstructions of the plastrom amd 
carapace of Emys wermuthi, made on the 1:1 scale on remains of 
holotype and of specimens, described by the writer in 1953. Parts wianting 
in the holotype have been restored on remains here assigned to paratypes 
since they belonged to undoubtedly adult individuals with approximately 
the same dimensions. The preserved posterior plastral lobe of the holotype 
agnees precisely with the contour of the posterior plastral lobe of remains 
No. 201. This fully confirms the correctness of the reconstruction of 
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that part of the shell as figured on page 197 (fig. 19) of the writer's 
paper published in 1955. 

Locality: Bone-breccia from Węże near Działoszyn (Poland). 

Horizon: Pliocene. 


GENERAL REMARKS 


Emys wermuthi n. sp. is in the first place comparable to the Recent 
species E. orbicularis with which it had previously been identified by the 
present writer. 

From the living Pond Tortoise it differs by its contour, greater vault 
of carąpace and dimensions. Differences in carapacial vaulting of the two 
turtles here considered are clearly seen in the cross section (fig. 3) of the 
shell constructed of wire after | 
J. E. Mosimann's method (1955), 
The vaulted structure of the ca- 
rapace is responsible for the dif-. 
ierence in the contour of the 
supracaudal shields, mentioned 
in the author's earlier papers. 
The carapace of Emys wer- 
muthi is not broadened out to 
such an extent in the caudal 
region, as it is in the case of 
E. orbicularis. Differences of 
shell dimensions and propor- 
tions of the two here studied 
species are clearly shown in the 
attached comparative table. The 
numerical data are the average 
dimensions obtained from mea- 
surement of a dozen and more Fig.3.— Cross sóctions of shells of Emys 
Of E. orbicularis shelis and of wermuthi m. OWIŻB 0 a orbicularis 
all available E. wermuthi re- pcz zz 
mains, after reconstruction of the wanting parts of these two species. 


e 


Average dimensions for the species 


E. orbicularis E. wermuthi 
shell height 
ll height index = — 0.36 c 0.37 
ADP shell length 
shell width 
Shellwidthindex = = R D.IŻ Go 0.64 


shelllength 
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Similar differences as to dimensions and contour of the shell also 
occur between E. wermuthi and another living species, the E. blandingii 
(Holbrook). 

Of the fossil species recorded from Europe, our species displays 
certain similarities with E. heeri (Portis) described by Portis (1882) from 
Mollasse Vaudoiset. This species is characterised by its strongly vaulted 
carapace resembling those of the land tortoises. It differs from our 
specimen by its larger dimensions, a markedly distinct and well flanged 
shell border, and a not altogether identical carapacial section. 

The difference between Emys razoumowskii (Pictet $z Humbert) from 
the mollasse of Switzerland and Emys wermuthi lies foremost in the 
contour of plastron. The contour of carapace in the vemtebral region 
differs too (Pictet 8 Humbert, 1856). The assignment of Emys razoumow- 
skii to genus Emys Dumóril is somewhat doubtful (Pictet and Humbert, 
l e., place it with genus Cistudo) for want of evidence as to how the 
shell shields are united. 

Emys strandi Szalai has been recorded by T. Szalai (1934) from the 
Eocene of Hungary. On evidence of his description this turtle differs from 
Emys wermuthi by the distinct anal notches of its xiphiplastrals. Accord- 
ing to Szalai's views expressed in his papers published in 1934 amd 1935 
a tortoise whose fossil remains from the London Clay were described 
by A. Newtom (1862), is the oldest representative of genus Emys, and 
the probable amcestor of the Recent Pond Tortoise. This supposedly is 
an error, since Newton (1. c.) does not at all suggest an Eocene prove- 
nance of his turtle, but simply states that the fossil turtle remains collect 
ed in Great Britain before 1862 are of ancient age. When looking through 
the excellent litograph drawings illustrating the above mentioned work, 
the present writer was led to the conclusion that the described remains 
are referable to Emys orbicularis and that it was perhaps the first sub- 
fossil find of this species within Great Britain. 

The oldest remains of genus Emys are probably those recorded from 
the Eocene of France. In 1935, Emys grepiacensis Bergounioux was de- 
scribed from the „formation stampienne de Venerque'. These remains 
differ from the Węże species by a more distinetly elliptic contour of the 
carapace. Emys grepiacensis rather resembles E. heeri. 

Emys aquitanensis Bergounioux has been collected from the Miocene 
beds of Sansan. This tortoise is characterised by its markedly irregular 
arrangement of the neural plates and scutes. Its contour approaches that 


i The writer heme takes the liberty of expressing his thanks to Dr. Samuel 


Schaub ot the Natumrhistorisches Museum in Basel and to Mrs. Dr. Schnorff of the 
Lausanne Museum for the plaster holotype cast of Emys heeri, so kindly supplied 
by them. 
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of the here considered species. Still, a comparison of these turtles is 
hardly possible, since the holotype of Emys aquitanensis apparently re- 
presents a badly preserved patological individual whose carapace is not 
well known (Bergounioux, 1935, p. 158, fig. 36). 

Outside of Europe genus Emys s. str. has thus far beem recorded only 
from the Pleistocene of North America, to say Emys twentei Taylor 
(1943). This tortoise differs from our species by its exceptionally wide 
neurals, which may be an individual character of the studied specimen. 
'Emys twentei also has a more flattened carapace. In all probability it is 
the fossil ancestor of Emys blandingii (Holbrook), a living Pond Tortoise 
of North America. 


SYSTEMATIC POSITION 


The characteristic vaulted carapace of Emys wermuthi is doubtlessly 
connected with the Pliocene habitat of this species. Xerothermic condi- 
fions of climate must have prevailed at Węże during the formation of the 
bone-breccia which yielded the here studied fossil remains. This is also 
testified by the presence of abundant fossil remains of land tortoises of 
genus Testudo (Młynarski, 1955), On the morphology of the shell it may 
be inferred that the turtle here under consideration was better adapted 
to a life on the land than the living Emys orbicularis or even perhaps 
Emys blandingii. 

Emys wermuthi is referable to the same group of fossil representa- 
tives of genus Emys to which have been assigned all forms displaying 
a vaulted carapace (Emys heeri, £E. razoumowskii, E. grepiacensis and 
others). All these turtles had stronger ties with a land existence than 
the Recent species. We cannot, therefore, regard the species of Emys 
wermuthi as the ancestor of the Recent Pond Tortoise. Moreover, the lat- 
ter has been recorded already from the Pliocene of Hungary and Grer- 
many (Szalai, 1934, 1935; Heller, 1936). Emys wermuthi is a form which, 
under favourable bio-ecologic conditicns, has undergone a re-adaptation 
to a land life. Signs of a re-adaptation of this kind, exhibited by repre- 
sentatives of the subfamily Emydidae, are also encountered in represen- 
tatives of genera Terrapene Merrem and Geoemyda Gray. The externa! 
appearance of the former approaches Emys wermuthi in what size and 
contour of carapace are concerned. This resemblance is particularly dis- 
tinct in the case of Terrapene llanensis Oerlich, a Pleistocene species 
from Kamsas. On the other hand, however, the vertebral border of this 
species is very indistinetly shown (see Oerlich, 1953, p. 36). In a paper 
vublished in 1955, the present writer has made a suggestion that amce- 
stors of Terrapene are to be sought among species of Emys, with a vault- 
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ed carapace (..the heeri group'). He was led to this belief on the autho- 
rity of the monograph by O. P. Hay (1908, p. 360). This view now SeeMS 
incorrect. In Dr. Wermuth's opinion, Terrapene, motwithstanding certaim 
similar characters, represents a more primitive structural type than Ego 
(letter communications). With regard, therefore, to the fossil remisie of 
Emys wermuthi there may only be taken into account a certain, though 
significant, yet doubtlessly convergent resemblance to Terrapene, aSS0- 
ciated with similar mode of life and biologie conditions. Emys wermuthi 
is a step in the evolution of the emydids on their way toward re-adapta— 
tion to land environment. 


Zoological institute 
oj the Polish Academy of Sciences, 
Cracow Branch 
Kraków, January 1956 
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NOWY GATUNEK ŻÓŁWIA Z PLIOCENU POLSKI 
Streszczenie 


- Praca zawiera lopis nowego gatunku żółwia z podrodziny Emydidae, pochodzące- 
go z plioceńskiej brekcji kostnej miejscowości Węże koło Działoszyna. Gatunek ten. 
nazwałem imieniem chelomologa niemieckiego Dra Heinza Wermutha, | 

Szczątkii Emys wermuthi n. sp. uważałem dotychczas za należące do współczes- 
mego E. orbicularis (L.). Jednak na. podstawiie świeżo znalezionych fragmentów oraz 
po nowym, gruntownym zbadaniu dość dużego materiału, uważam za komieczne zre- 
widować me poprzednie poglądy (M. Młynarski, 1953, 1955). Isitotną różmicą pomię— 
dzy współczesnym żółwiem błotnym a kopalnym E. wermuthi jest kszitiałt pamcerza. 
(fig. 2). Poza tym E. wermuthi jest żółwiem nileco mniejszych rozmiarów. 

Z kopalnych gatunków, mależących do rodzaju Emys s. str., gatunek z Wężów 
"wykazuje podobieństwo do fomm o wypukłym pamcerzu, jak np. E. heeri (Pontis) 
(„grupa heert'). 

E. wermuthi nie jest w żadnym razie przodkiem wśpółczesnego żółwia błotnego» 
E. orbicularis. Jest to prawdopodobnie osobna, dobrze przystosowana do życia lądo- 
wego forma z rodzaju Emys. Podobieństwo E. wermuthi do przedstawicieli rodzaju 
amerykańskiego Terrapene Merrem, o którym wspominam w swej pracy z 1955 r., 
ma charakter wyłącznie konwergencyjny i było zapewne związane z podobnym try- 
bem życia i jednakowymi warunkami bio-ekologicznymi wymienionych żółwi. 


OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 155) 
Emys wermuthi n. sp. (holotyp), karapaks; wielk. nat. Liniami przerywanymi 
zaznaczono brakujące części okazów. 


Fig. 2 (p. 157) 
Emys wermuthi n. sp. (holotyp), plastron; wielk. nat. Liniami przerywanymi za- 
zmaczono brakujące części okazów. 


Fig. 3 (p. 159) 
Profile poprzeczne pancerzy Emys wermuthi n. sp. (A) oraz Emys orbicularis: 
E/(B); Ź 0,5. 
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MAPHAH MIIbIHAPCKA 


7 
HOBBIM BAĄ UEPEIIAXH H3 HJIMOLEHA IOJIBLIH 


Pearome 


HacTroauiaa paóoTa COJlep;kHT OMHcaHHe HOBOTO BHĄA IroqceMeficTBa Emydidae H3 
NIMONeHOBOH KOCTHOH Ópekunu H3 Mecndiocnu Bene Óju3 J|aaroiaia y p. BapTbr. 
Buq 3TOT Ha3BaH HMeHeM TEpMaHCKOrO CIeHHa.IHCTA Iro ueperaxam, qp. Felimqa Bep- 
Myra (Heinz Wermuth). ABTOp CHHTAJI OCTATKA Emys wermuthi n. sp. HpHHanIe;ka- 
I$MMMH K COBpeMEHHOMy Emys orbicularis (L.). Ha OCHOBaHMMH BHOBb Halfij|eHHbiX dhpar- 
MEeHTOB HM IOCJIe TIIATEJIBHONO KCCJIEĄOBAHHA J|0BOJIGHO ÓOJBIIIOTO MaTepHaJla, aBTOJ 
CUMUTAET HEOÓXOJUMBIM NONBEpTHyTb IepecMoTpy IIpexxHHe BAKJHOdCHHA (MJIbIHAaPCKH, 
1953, 1955). CylqecTBeHHbBIM OTJIAUHEM COBpeMeHHOfi ÓCJIOTHOŃ uepefiaxH OT HCKOMae- 
Moi E. wermuthi aBJiaeTca popMa INaHnqbipa (cM. Pur. 2). Kpome Toro E. wermuthż 
JABJIAeTCA depelaxońi HeCKOJIbKO MEHBIIMX pa3MepoB. 

Cpequ MHCKOIAEMBIX BUNOB OTHOCALĄMXCA K poqy Emys s. str., Buq u3 BeHe CX0- 
„46H c bopMaMn oÓJaąqaroliiAMH BBIILYKJIBIM IaHNbIpeM, KAK Halp. Emys heeri Portis 
(„rpyrma heeri'). | 

Emys wermuthi HM B KOEM CcJydae He ABJIAETCA HpeRKOM COBPEMEHHOŃ ÓOJIOTHOK 
<aeperraxM E. orbicularis. DTo, no Bcei BepoATHOCTH, Ocoóad (bopMa poqa Emys, Xopo- 
IO IPKCHOCOÓJEHHAA K YCJIOBHAM HA3eMHOVTO CYLIeCTBOBAHUA. CXOĄTCTBO E. wermuthi 
u IpeqcTaBurejlei aMepukaHckoro poja Terrapene Menrrem, © KOTODBIM BCIOMHHA.1 
<BTOp B CBoek paóoTe 1955 TOjXa, HCKJIHOHHTEJIBHO KOHBepreHTHOro XapakTepa HM, MO 
Bceń BepoATHOCTA, CBABAHO CO CXOJĄHbIM OÓPA3OM XHU3HH H OJĄHUHAKOBBIMA ÓH0-3KOJIO- _ 
iI"HUeCKUMM YCJIOBAAMH YKA3AHHBIX ueperax. 
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